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(57) [Abstract] 

[Problems to be Solved by the Invention] 

As chemically amplifying resist, radiation-sensitive resin 
composition which gives resist pattern where transparency 
and the dry etching resistance for especially radiation are 
superior, furthermore are superioreven in substrate 
adhesiveness* sensitivity* resolution* developing 
behavior etc is offered. 

[Means to Solve the Problems] 

radiation-sensitive resin composition, contains resin and (B ) 
radiation-sensitive acid generator which possess alicyclic 
skeleton in (A ) main chain. 



[Claim(s)] 
[Claim 1] 

radiation-sensitive acid generator which generates acid due to 
lighting of resin and (B ) radiation which possess alicyclic 
skeleton in (A ) main chain is contained radiation-sensitive 
resin composition 0 which densely is made feature 
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Specification 

[0001] 

fctlBUte KrF X* V7b- tf-fc£lM4 ArF 
[0002] 

S«@£&^^(DSitlcfta^tt^8iSa*PX(D 

«ifi-CI4*^/\— 75^P>^— 4f-(0.4^ 
m &T)©««nx£ RrtElc-r-S'JV^^-r- 

^;ua>«*«nx3&ta»THlfeft*tS^n 

HU, x^vvb-tf-lcft 

t4<-C#*A<. Ztl$>(Do*> % Wf= KrF 
U-if-fe«tM4 ArF X+y 7b- 1 

Z©tk5ftx+S/"7b— if— fCcfc*8B»rcaiLfc 



14s 2-27660 #$Mglzl4 % 

t-^juxx-rJUXSfctt^x/— ;u 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention relates to radiation-sensitive resin composition, 
furthermore details regard radiation-sensitive resin 
composition which can be used for ideal as useful chemically 
amplifying resist in microfabrication which usesvarious 
radiation like KrF excimer laser or ArFexcimer laser or other 
deep ultraviolet lights synchrotron radiation or other X-ray % 
electron beam or other charged particle beam. 

[0002] 

[Prior Art] 

In order to obtain a higher degree of integration regarding 
field of microfabrication which is represented in production of 
integrated circuit element, recently developmentof 
lithography technology which makes microfabrication of sub 
half micron order (0.4 ;mu m or less ) possible isadvanced, is 
assumed in close future that microfabrication technology with 
subquarter micron (0.25 ;mu m or less ) level becomes 
necessary. 

Regarding conventional lithography process, generally i-line 
or other near ultraviolet light is used as radiation, but itis said 
that with near ultraviolet light microfabrication of subquarter 
micron level quite is difficult. 

Then, in order to make microfabrication of subquarter micron 
level possible, utilization of radiation where wavelength is 
shorter is examined. 

TRANSLATION STALLED short wavelengthradiationfor 
example mercury lampbright lineexcimer laserdeep ultraviolet 
lights X-ray v electron beamKrF excimer laser ArFexcimer 
laser 



component which generates acid component which possesses 
the acid-lability functional group as radiation-sensitive resin 
composition which is suited for lighting with this kind of 
excimer laser , and due to lighting of radiation (Below, "acid 
generator " with you say. ) with with composition (Below, 
"chemically amplifying type radiation-sensitive composition " 
with you say. )which utilizes chemical amplification effect is 
many proposed. 

As this kind of chemically amplifying type radiation-sensitive 
composition, composition which contains polymer and the 
acid generator which possess t-butyl ester group of carboxylic 
acid or t-butyl carbonate group of phenol is proposed to for 
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[0003] 



1998-4-28 

example Japan Examined Patent Publication Hei 2- 27660 
disclosure . 

This composition t-butyl ester group or t-butyl carbonate 
group which exists in polymer with theaction of acid which 
occurs due to lighting of radiation,doing cision, reaches point 
where it possesses acidic group where said polymer consists 
of carboxyl group or phenolic hydroxy group, as a result, it 
issomething which utilizes phenomena where irradiated 
region of resist coating becomes ease of solubility in alkali 
development liquid. 

By way, many of conventional chemically amplifying type 
radiation-sensitive composition are something which 
designates phenolic resin as base, but with this kind of resin, 
when deep ultraviolet light is used as radiation, originating in 
aromatic ring in resin, because deep ultraviolet light 
isabsorbed, to bottom layer of resist coating it cannot arrive 
deep ultraviolet light whichwas irradiated in fully, there is a 
deficiency that, Because of that irradiation dose among top 
layer of resist coating is many, with bottom layer decreases, 
resist pattern after developing extent where the upper part 
goes to bottom thinly becomes thick platform shape, there 
was a or other problem where sufficient resolution is not 
acquired. 

When resist pattern on that and after developing becomes 
platform shape, theoccasion where following step Q namely 
etching and strike etc of ion are done, not be able to achieve 
desired dimensional accuracy, it had become problem. 

Furthermore, unless shape of resist pattern upper part is 
rectangular, loss rate of resist becomes quick with dry 
etching , there was also a problem wherecontrol of etching 
condition becomes difficult. 

On one hand, you can improve shape of resist pattern, by 
raising the transmittance of radiation of resist coating. 

With resin where as for (meth ) acrylate resin which is 
represented in the for example polymethylmethacrylate, 
transparency is high vis-a-vis deep ultraviolet light, is very 
desirable from viewpoint of transmittance of radiation, 
chemically amplifying type radiation-sensitive resin 
composition which uses methacrylate resin is proposed to for 
example Japan Unexamined Patent Publication Hei 4- 226461 
disclosure . 

But, this composition, although in point of microfabrication 
ability talent it is superior,because it does not have aromatic 
ring, is a deficiency that dry etching resistance is low,in this 
case does etching of high precision, it is difficult densely. 

[0003] 
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[0005] 
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[Problems to be Solved by the Invention] 

It is to offer radiation-sensitive resin composition which gives 
resist pattern where as for problem of this invention, 
transparency and dry etching resistance for especially 
radiation as the chemically amplifying resist which responds 
to deep ultraviolet light, which is represented in active 
radiation, for example KrF excimer laser or ArFexcimer 
laser, are superior, at same time are superior even in the 
substrate adhesiveness, sensitivity, resolution* 
developing behavior etc. 

[0004] 

[Means to Solve the Problems] 

this invention contains radiation-sensitive acid generator 
which generates acid due to thelighting of resin and (B ) 
radiation which possess alicyclic skeleton in the(A ) main 
chain consists of radiation-sensitive resin composition* 
which densely is made feature. 

[0005] 

Below, this invention is explained in detail, 
resin (A ) 

alicyclic skeleton in resin (Below, "resin (A )" with you say. ) 
which possesses alicyclic skeleton in (A ) main chain which is 
used with this invention like skeleton which derives in 
cycloalkane with monocycle and like skeleton which derives 
in bicyclo [ 2.2 . 1] heptane* tetra cyclo [ 4.4.0. 1 
<sup>2,5 .l 7 * 10 ] dodecane etc is good with polycycle, in 
addition, one kind or more can existthese alicyclic skeleton, in 
resin (A ). 

Basic (Below, "acid rupture property basis" with you say, ) 
which cision is done one kind or more it possesses 
theaforementioned alicyclic skeleton, in appropriate position 
with acid it ispossible densely, it is possible also in addition to 
possess halogenated hydrocarbon group etc of univalent of 
hydrocarbon group, carbon number 1-1 0 of univalent of 
substituent. for example halogen atom, carbon number 
1-10 of one kind or more other than acid rupture property 
basis in appropriate position. 

Regarding to this invention, it can acquire radiation-sensitive 
resin composition where transparency and dry etching 
resistance for especially radiation due to fact that resin 
(A )has alicyclic skeleton in main chain, as resist, are 
superior, furthermoreare superior even in substrate 
adhesiveness, sensitivity, resolution* developing 
behavior etc. 

resin in this invention (A ) as, with that itself alkali 
insolubility or alkali poorly soluble , itpossesses acid rupture 
property basis of at least 1 kind which cision is done 
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-*ta(i)*fci*-*tsc(2)-T****i*ii*"cfc 

y, 1*l=TE-*a(l)-C***i-B#»36<»*L 
[0006] 



... (1) 




withaction of acid, resin which becomes alkali solubility 
dependingupon action of acid is desirable. 

You say here, "alkali insolubility or alkali poorly soluble " 
with, insoluble it does to be vis-a-vis developer which 
consists of aqueous alkali solution which is used for 
development of the resist coating which was formed from 
radiation-sensitive resin composition of this invention 
property which isa poorly soluble it means. 

Furthermore, you can adjust alkali solubility of resin (A ), 
with content of for example carboxyl group or other acidic 
functional group. 

As for desirable alicyclic skeleton in resin (A ), with skeleton 
which isdisplayed with below-mentioned General Formula (1) 
or General Formula (2), skeleton whichis displayed with 
especially below-mentioned General Formula (1) isdesirable. 

[0006] 

[Chemical Formula 1] 



X Y 




(2> 



[0007] 

[Chemical Formula 2] 



X Y 



[0008] 

C-fta(l)feJ:i;-ftS(2)lzteL^r s n 14 0 * 

fcii i -cay, a fccktf b i4-t*i^*tasnc* 
mm*, mp^ji^ . ftxft i-io <d i «<d 

HMb*iR**fcliK*a i~ioa> l ffliO/xay 

1kSLlz&mK?- % t\a'f>Bi¥+tt3t9L l-io 
CD l fl<Dft1b*XS. §tm$SL l-io © 1 ffi©/\ 



[0008] 

{General Formula (1) and in General Formula (2), as for n 
with 0 or 1 , asfor A and B hydrocarbon group of univalent of 
hydrogen atom * halogen atom * carbon number 1 - 1 0 or 
halogenated hydrocarbon group of the univalent of carbon 
number 1-10 is shown in respective independence, X and Y 
shows halogenated hydrocarbon group or acid rupture 
property basis of univalent of hydrocarbon group s carbon 
number 1 - 1 0 of univalent of hydrogen atom % halogen atom „ 
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-»a(i)fe«tt;-«isc(2)i=feitft x fccfctf y 

fl>»lll»te*iLTH\ S-(CH 2 ) f COOR 1 . 
-(CH 2 )i OCOR 2 *L<I4 -(CH 2 )j CN{{IU R 1 1* 
1-10 0&1b?lc££. gSft 1-10 

7;U*^*©ft*»l4 1-4 T*ifc£ 0 )*«U R 2 

attfltft i~io a>ft<b*XS$fefift*ft 

1-10 0>/\oy>ft«Mb*****L»i 14 0-4 

©ssrcfc*. }, *fcii x fcj:t; y «s 

[0009] 
[ft 7] 

o-Q-o""<* V 



carbon number 1-10 in respective independence, at same time 
theinside at least one of X and Y is acid rupture property 
basis. } 

General Formula (1) and basis - (CH 2 ) <sub>i COOR 1 * - 
(CH 2 ) <sub>i OCOR 2 or - (CH 2 ) <sub>i CN {However, R 1 to 
show halogenated hydrocarbon group * tetrahydrofuranyl 
group * tetrahydropyranyl group * carbo butoxy methyl 
group % carbo butoxy ethyl group* carbo butoxy propyl 
group or thoria jp9 jpl 1 silyl group (However, carbon 
number of alkyl group is 1 - 4. ) of the hydrocarbon group* 
carbon number 1-10 of carbon number 1-10, R 2 shows 
hydrocarbon group of carbon number 1-10 or the halogenated 
hydrocarbon group of carbon number 1-10, i is integer 0 - 
4. }, or the X and Y connecting with carbon atom in alicyclic 
skeleton as acid rupture property basis of the X and Y in 
General Formula (2), it formed, system 

[0009] 

[Chemical Formula 7] 



[0010] 

{{IL*Z 14 -0-*fcl4 -N(R 3 )-({I L* R 3 1*** 
gl¥ % *\q?^BR- % ftXft 1-8 <dt;Mt;u* 

*L<I*«*S 1-4 <D -S0 2 R 4 (fiU R 4 liStm 
ft 1-4 ©7;U*JI/*4iL<l4ft*» 1-4 ©/\D 

-l»a(l)fcJ:i;-«a(2)lCfcNt* X fccfcl/ Y 
0»* L^MIHSttatlZfc^r , *-(CH 2 )i 

COOR 1 tLXit.m^ni. >h^rv*;u7f?-;u 
xk+v*;1/tH— ;uS* n-^PTK+v*;^ 
-;uS* *v7a#*$/*ju#^u*. n-?h* 

S* l-*?)l,7nitt**s1})\,#=.j\,&*t--Jb* 

;uS % n-xv^u^v^yUTK- *>>7P 

tMtv^ut^u** 4-t-^^ ;uv<7P/s*v;u 

:t*v*;i^-;us* *>£p^?* 

;u7t?- i><7P^-^;u^-+v*;i/7t?-;u 

©T'J— p^rv*ju^-;ua ; ^>v;u^v* 



[0010] 

oxygen containing heterocycle structure or 
nitrogen-containing heterocycle structure which is displayed 
with {However, Z -O- or -N (R 3 ) - shows (However, as for 
R 3 alkyl group or carbon number 1-4 of hydrogen atom* 
halogen atom* carbon number 1-8 -S0 2 R 4 (However, R 4 is 
alkyl group of carbon number 1-4 or halogenated alkyl group 
of the carbon number 1-4. )). }is desirable. 

General Formula (1) and in acid rupture property basis where 
X and Y in General Formula (2) isdesirable, basis - (CH 2 ) as 
<sub>i COOR 1 , for example methoxycarbonyl group* 
ethoxy carbonyl group* n- propoxy carbonyl group* 
isopropoxy carbonyl group* n- butoxy carbonyl group* 2- 
methy 1 propoxy carbonyl group * 1 - methyl propoxy 
carbonyl group* t-butoxycarbonyl group* n- pentyloxy 
carbonyl group, n- hexyloxy carbonylgroup, n- heptyl 
oxycarbonyl group* n- octyloxy carbonyl group and n- decyl 
oxycarbonyl group* cyclopentyl oxycarbonyl group* 
cyclohexyloxy carbonyl group, 4 -t-butyl cyclohexyloxy 
carbonyl group, cycloheptyl oxycarbonyl group* cyclooctyl 
oxycarbonyl group or other (cyclo ) alkoxy carbonyl group; 



phenoxy carbonyl group* 4- t-butyl phenoxy carbonyl 
group* 1- naphthyloxy carbonyl group or other aryloxy 
carbonyl group; benzyloxycarbonyl group* 4- t-butyl 
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v;u^-+v*;u7tC-;u^;u» * 4-t-:?^uv£ 
p^v;u^+v*;U/-K-;i/^;uai|c7)(v^ 
p)7;ua+v*;u7t-c-;u>5 1 ;uS;7xy+v* 

JU^iUS^T'J — P^rv*;U7f;-;u>^ju 

;uS. 2-n-^P7K+v*;i/^- jux^^S . 2->f 
V^ptK+v*^7Hx;ux^;uS % 2-n-^h*v 
*;U^:xjux^;uX s 2-(2-*^ JU^P^v)* 
;U7f-;- ;ux^;u* % 2-(1->^;u^p^v)*;u 
tKx;ux^;uS % 2-t-^h+v*;U7Kx;ux5 1 ju 
2-v^p^^r^>;u7t-^rv*;u^-;ux^;i/ 
S* 2-(4-^;i/v^p^v;u^v*;U/t-Cx 

;U)x^;uS^|(D(v^p)7;up+v*;U/1^-;u 
x^;uS;2-7xy^rv*;U/Kx;ux^;uS % 
2-(i-±7 : 5 1 ^*;u7Kx;u)x5 1 ;uSlla) 2-7'J 
-P+^*;i/7Kx;ux^;uS;2-^>vJU^4rv 
*jwt-;i/xf;i/S, 2-(4-t-^;u^<>v;u^- 
4v*^7Kx;u)x^;u*||(7) 2-T : 7;u^r;u^ 
+v*;u^x;ux^juSH^if^z<t^-C^ 



benzyloxycarbonyl group or other aralkyloxy carbonyl group; 
methoxycarbonyl methyl groups ethoxy carbonyl methyl 
group * n- propoxy carbonyl methyl group * isopropoxy 
carbonyl methyl group * n- butoxy carbonyl methyl group* 
2- methyl propoxy carbonyl methyl group * l - methyl 
propoxy carbonyl methyl group* t-butoxycarbonyl methyl 
group* cyclohexyloxy carbonyl methyl group* 4- t-butyl 
cyclohexyloxy carbonyl methyl group or other (cyclo ) alkoxy 
carbonyl methyl group; phenoxy carbonyl methyl group* l- 
naphthyloxy carbonyl methyl group or other aryloxy carbonyl 
methyl group; benzyloxycarbonyl methyl group* 4- t-butyl 
benzyloxycarbonyl methyl group or other aralkyloxy carbonyl 
methyl group; 2- methoxycarbonyl ethyl group* 2- ethoxy 
carbonyl ethyl group* 2- n- propoxy carbonyl ethyl group* 
2- isopropoxy carbonyl ethyl group* 2- n- butoxy carbonyl 
ethyl group* 2- (2 -methyl propoxy ) carbonyl ethyl group* 
2- (l -methyl propoxy ) carbonyl ethyl group* 2- 
t-butoxycarbonyl ethyl group* 2- cyclohexyloxy carbonyl 
ethyl group* 2- (4 -butyl cyclohexyloxy carbonyl) ethyl 
group or other (cyclo ) alkoxy carbonyl ethyl group; 2- 
phenoxy carbonyl ethyl group* 2- (l -naphthyl carbonyl ) 
ethyl group or other 2- aryloxy carbonyl ethyl group; 2- 
benzyloxycarbonyl ethyl group* 2- (4 -t-butyl 
benzyloxycarbonyl ) ethyl group or other 2- aralkyloxy 
carbonyl ethyl group etc can be listed. 



#ff£L<* ^b(C»^L<l*C>^P)T;UP+v 

*jU/t-Cx;uS, t-^K+v*;U7Kx;uS, v<7Q 
[0011] 

*fc* &-iCR 2 )i OCOR 2 <tLT!** m^H. 7* 

**v»* y\VJ;u^i>S* *^p*OU**v 
m * ^^y-f ;^^>s* *^y-f ;u**v 
S* /^/^u^vS* ^/-ou^MrvS* 
^f^y^utf-^v** v^p^*v;u*i;m-c 
-;i/t*vl, 4-t-^yuv^p^v;u*;u7K 

xiU^vSlfcD^^P^^P^rva;^^^ 

;u;Mrv»* 4-t-:^;u^>y^i^*vS* 
i--t-^h-r;u^-+vanc7)7 , j— ju*;u7Kxju 

t+yS;^>v^i^-ilt+vi, 4-t-? 



Among these bases, those which equal to basis -COOR 1 are 
desirable,furthermore with preferably (cyclo ) alkoxy 
carbonyl group , it is a particularly preferably 
methoxycarbonyl group* ethoxy carbonyl group* n- butoxy 
carbonyl group* t-butoxycarbonyl group* cyclohexyloxy 
carbonyl group. 

[0011] 

In addition, for example acetyl oxy group* propanoyl oxy 
group* butyryl oxy group* valeryl oxy group* caproyl oxy 
group* heptanoyl oxy group* octanoyl oxy group* 
nonanoyl oxy group* decanoyl oxy group* undecanoyl oxy 
group* cyclohexyl carbonyl oxy group* 4- t-butyl 
cyclohexyl carbonyl oxy group or other (cyclo ) acyloxy 
group; benzoyl oxy group* 4- t-butyl benzoyl oxy group* 
1- naphthoyl oxy group or other aryl carbonyl oxy group; 
benzyl carbonyl oxy group* 4- t-butyl benzyl carbonyl oxy 
group or other aralkyl carbonyl oxy group; acetyl oxycarbonyl 
methyl group* propanoyl oxycarbonyl methyl group* 
butyryl oxycarbonyl methyl group* cyclohexyl carbonyl oxy 
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□-^^r$/;u*;u7tf— 4-t-:?^ 

**v^;u*;2-7iz^U**vx^;u» * 2- 
x^jus, 2-(4-t-^;uv^p^+v;u*;U/-K- 

JU**2/)X^JU*SfO> 2-(v£P)7*>P*vX 
^uS^-^vVju^+vx^uS* 2-(l-i"7 
h^f;u^-**>)x^ju**o 2-7'J^U*;U7t-C- 

x^;u* % 2-(4-t-33 r 5 L ;u^>v;u*;U/Kx;u7h 
+v)x^;us^(D 2-7 : 7;u^;u*;u7t?x J /u^- 

£fc* S-(CH 2 )iCN <kLTte* #J*J£* wVS* 
tf;us* 3-v7y^Pt°;us. 4-v7y^;u» 

[0012] 

*6i=.-itta(i)fccfetf-i!ia(2)iza3(t* a, 

B*X fccfet; Y <D/\P^>iglT-£LTIi*fli]x 
[£*F*CI*Br*I *£*lf*Z£tf-e#.£fcft 

xst i-io (D i mo^it^m&tLxit.mx 

If* **;i/S* x^;us % n-^Pt°;uS. WJu 
tfjim * n-^;uS* 2-^;u?Ptf jus* i-* 

T)IZ?U\± t-^US* n-^**>;US* n- 

>7P/\*vjug, v^p^^ufi* V^P**^ 

^ JU* l?(D(v<7P)7;U^Jl/*;^xx;u5. 4-t- 

i-^-7^;uSH(D7 , J-;u 
Ij'OviH, 4-t-^;u^>v;uSH<7)77 

1-10© 1 «<D/\ny>ft«ft*»*i:LTI4, 

i-£z<t*<-e#* *fc-«sc(i)-e*$tt*Ba 
a#*i:-«a(2)-eaaFtL*Biia#*fc^ 



methyl group* 4- t-butyl cyclohexyl carbonyl oxy methyl 
group or other (cyclo ) acyloxy methyl group; benzoyl oxy 
methyl group* 1- naphthoyl oxy methyl group or other aryl 
carbonyl oxy methyl group; benzyl carbonyl oxy methyl 
group* 4- t-butyl benzyl carbonyl oxy methyl group or other 
aralkyl carbonyl oxy methyl group; 2- acetyl oxyethyl group* 
2- propanoyl oxyethyl group* 2- butyryl oxyethyl group* 2- 
cyclohexyl carbonyl oxy ethyl group,2 - (4 -t-butyl 
cyclohexyl carbonyl oxy ) ethyl group or other 2- (cyclo ) 
acyloxy ethyl group; 2- benzoyl oxyethyl group* 2- (1 
-naphthoyl oxy) ethyl group or other 2- aryl carbonyl oxy 
ethyl group; 2 -benzyl carbonyl oxy ethyl group and 2- (4 
-t-butyl benzyl carbonyl oxy ) ethyl group or other 2- aralkyl 
carbonyl oxy ethyl group etc can be listed basis - (CH 2 ) as 
<sub>i OCOR 2 . 



In addition, for example cyano group* cyanomethyl group* 
2- cyanoethyl group* 2- cyanopropyl group* 3- 
cyanopropyl group* 4- cyano butyl group etc can be listed 
basis - (CH 2 ) as <sub>i CN. 

[0012] 

Furthermore, General Formula (1) and for example F* CL 
Br* I etc is listed as halogen atom of A, B* X and Y in 
General Formula (2), it is possible densely, it lists for example 
methyl group* ethyl group* n- propyl group* isopropyl 
group* n- butyl group* 2- methyl propyl group* 1- methyl 
propyl group * t-butyl group * n- hexyl group * n- octyl 
group* n- decyl group* cyclopentyl group* cyclohexyl 
group* cycloheptyl group* cyclooctyl group or other 
(cyclo ) alkyl group; phenyl group* 4-t-butyl phenyl group* 
1 - naphthyl group or other aryl group; benzyl group* 4- 
t-butyl benzyl group or other aralkyl group etc in addition as 
hydrocarbon group of univalent of carbon number 1-10, it 
ispossible densely, it can list halogenation derivative of 
hydrocarbon group of univalent of for example 
aforementioned carbon number 1-10 in addition as 
halogenated hydrocarbon group of univalent of carbon 
number 1-10. 

In resin (A ), alicyclic skeleton which alicyclic skeleton which 
is displayed with the General Formula (1) or General Formula 
(2) exists one kind or more respectively to be possible, 
inaddition is displayed densely with General Formula (1) and 
alicyclic skeleton which isdisplayed with General Formula (2) 
can also coexist. 



[0013] 



[0013] 
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±«[=-«a(D*/i:ii-ttsc(2)-easti4iii 
as#***r4»as(A)(iaT, rai§(Ai)j£ 

(>f)TE-ftSC(7)-e***i*'>&<tt. 1 a®/ 



[0014] 
[ft 8] 




... (7) 



It can produce resin (A ) (Below, "resin (AI )" with you say. ) 
which possesses alicyclic skeleton which in the main chain is 
displayed with General Formula (1) or General Formula (2), 
for example description below(J2 ) - with method etc of 
Gp5 )• 

norbomene derivative (Below, "norbornene derivative (a )" 
with you say. ) of at least 1 kind which is displayed with 
(J2 )below-mentioned general formula (7), when compared to, 
with other unsaturated alicyclic compound of at least 1 kind 
where ring opening copolymerization is possible, ring 
opening (co ) polymerization methodof passing step which is 
done. 

[0014] 

[Chemical Formula 8] 



[0015] 

C-**Se(7)|::*Sl vc\ n. A s B. X ft&Tf Y I*- 

«a(i)fc«fctf-«a(2)£ig«-ea&y. r 5 , 
r 6 .r 7 fc«fei; r 8 i*z*i?ti&±Liz*mm 
=t % /\py>ia^ % stmfk i-io o i momt 

(oypt£<kb i aa)/JU3l?;u*^R3Mt(a)i:. 

am±a>*fi«Hb£*fc*. 7v*;^i^t 
(/\)«riB(-o*fci4(P)a)*aicj:yff 
e»*tfc*»B*. «ai=cfeya»«ictt*»* 

(/\)a>*i*[zj;y»6ttfc»llB*a)*ju**S/ 

<t ! fcai»Mlcxx : f JMbLT. * -COOR 1 & 
-OCOR 2 (BIT, Z;h,ba)S££<t#)T 

ramattxxx tu^o )««ffcic»A-r 

(*)TE-tt5*(8)T?a*;fc*d>ft<£i 
1 a®/;U#;U*>B#{*(ElT. IVjutIOu* 
>BS*{*(b)jtl^. )£BHSI(#)«£**IM* 

ic*yd>«<£fc»#MKx;wMkLT. SH 
Kttx;wua£WA-f«iaS«*;&i*o 



[0015] 

{In general formula (7), as for n* A, B* X and Y General 
Formula (1) and General Formula (2) withbeing synonymous, 
as for R 5 * R 6 * R 7 and R 8 it shows hydrocarbon group of 
univalent of hydrogen atom* halogen atom* carbon number 
1-10 or halogenated hydrocarbon group of univalent of 
carbon number 1-10 in therespective independence. } 

norbornene derivative of (jp2 ) at least 1 kind (a ) with, 
method radical ofcopolymerizing unsaturated compound of 
ethylene v maleic anhydride or other copolymerizable one 
kind or more. Each resin which is acquired (jp3 ) description 
above (J2 ) or with method of (jp2 ), with conventional 
method partially hydrolysis and/or soivolysis method of 
doing, partially esterification doing at least carboxyl group or 
hydroxy! group in resin which isacquired with method of 
(jp4 ) aforementioned (jp3 ), with conventional method ,basis 
-COOR 1 or -OCOR 2 method of introducing (Below, 
collecting these bases, "acid rupture property ester group " 
with you say. ) anew, ring opening (co ) polymerization or 
radical copolymerizing norbornene derivative (Below, 
"norbornene derivative (b )" with you say. ) of the at least 1 
kind which is displayed with (jp5 ) below-mentioned General 
Formula (8), the partially esterification doing at least carboxyl 
group or hydroxyl group in (co ) polymer which itacquires, 
with conventional method , method 0 which passes step 
whichintroduces acid rupture property ester group 
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[0016] 
lit 9] 




(8) 



[0016] 

[Chemical Formula 9] 



[0017] 

C-^5e(8)lcfc^T, iu A B li— ffi5C(l) 

cku* r 8 it-^a)tmmvM. c fccfct; d 
m%L i~io <d i fisrosHbTKma, Kfnifc i~io 

0) 1 ffia)/\P^r><b0l^b*^*. -(CH 2 )iCOOH 
*fctt-(CH 2 )i OH fro C fc<fctf D 0)5 

*>^<tt— 3lt-(CH 2 )i COOH $fctt-(CH 2 )i 

oh -efey.i ii-iSjC(i)fc«):i;-sajC(2)<Dii 



[0018] 

JUT, frEKM'sasaK'an-c, jn&nn 
*1\ mrE('f)«>*ai=fet^T» -ggiC(7)icfc 

ItS R 5 v R 6 ,R 7 fccfctf R 8 (D/NP^H?-, 

i~io a) i ff ratttidcfts&jtfftftflt 

1-10 0) l fifl)/\P'!r*MbK<b7Km»i:LTIi. 
ttxtf* irlE-fi6S(i)*JJ:l/:-^6S(2)lco^ 

-So 

[0019] 

✓;i/*IOU*>R*t*(a)<D5%. -jR3t(7)(D n i« 

;u^-;utv>7P[ 2.2.1] ^h-2-x>,5-xh 
+v*Jl//K-;Udv^P[ 2.2.1] ^h-2-X>, 
5-n-^a/-K^rV*;U7tfx;Ut^>^P[ 2.2.1] 
h-2-X>. 5-^V^P/K*5/*JU7t?-JUtfi/^P 
[ 2.2.1] ^K2-l>,5W^y*il/tN-ib 
fcfv<7P[ 2.2.1] ^h-2-X>, 5-(2->^;U^P 

7K*i/)*;u7Kxjut:v£P[ 2.2.1] ^h-2-x 



[0017] 

{In General Formula (8), as for n. A and B General Formula 
(1) and General Formula (2) withbeing synonymous, as for 
R 5 .R 6 . R 7 and R 8 general formula (7) withbeing 
synonymous, as for C and D in respectiveindependence 
halogenated hydrocarbon group * - of univalent of 
hydrocarbon groups carbon number 1—10 of univalent of the 
hydrogen atom, halogen atom, carbon number 1-10 (CH 2 ) 
<sub>i COOH or - (CH 2 ) <sub>i OH showing, At same time 
as for inside at least one of C and D -(CH 2 ) <sub>i COOH or 
- (CH 2 ) with <sub>i OH, as for i General Formula (1) and the 
i in acid rupture property basis of General Formula (2) and it 
is synonymous. } 

Furthermore, each resin which is acquired description above 
(jp3 ) - with method of (jp5 ), furthermore esterification doing 
carboxyl group or the hydroxyl group in (jp6 ) resin, modified 
can also do with method etc whichintroduces other acid 
rupture property basis. 



[0018] 

Below and description above (J2 ) ■ 
(vi ), the sequential you explain. 



concerning method of 



First, regarding to method of aforementioned (J2 ), as 
hydrocarbon group of univalent of halogen atom, carbon 
number 1-10 of R 5 . R 6 . R 7 and R 8 in general formula 
(7)and halogenated hydrocarbon group of univalent of carbon 
number 1-10, it illustrated for example aforementioned 
General Formula (1) and concerning General Formula (2) you 
can list thosewhich are similar to basis which. 

[0019] 

Among norbornene derivative (a ), n of general formula (7) 0 
as embodiment of the compound which is, 5 
-methoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en. 5-ethoxy 
carbonyl bicyclo [ 2.2 . 1 ] hepto 
carbonyl bicyclo [2.2 . 1] hepto 
carbonyl bicyclo [ 2.2 . 1] hepto 
bicyclo [ 2.2 , 1] hepto -2- en. 5- 
carbonyl bicyclo [ 2.2 . 1] hepto 
propoxy ) carbonyl bicyclo [ 2.2 



■2- en. 5-n- propoxy 
2- en. 5-isopropoxy 
2- en. 5-n- butoxy carbonyl 
(2 -methyl propoxy ) 
2- en. 5- (1 -methyl 
l]-hepto -2- en. 
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>* 5-(i->^;u^P7K*5/)*;u7|5-jutfS/^n 

[ 2.2.1] "^h-2-XX 5-t-^h*S/*JU7K-;Utf 
V^7P[ 2.2.1] ^h-2-X> s 5-v^P^+v;i/ 

^-+v*;u^-;i/t % >^7P[ 2.2.1] ^^h-2-x 
> v 5.(4' 4-^;uv^p^+v;u^+v)*;U7t-C 

-;Hfv<7P[ 2.2.1] ^h-2-X>,5-^xy^Fv 
*;utR- ;nf *>^n[ 2.2.1] ^K2-x> v 

[ 2.2.1] ^h-2-x>,5--rh^tKPe^;u* 
*S/*;u7ff-;ue5/^n[ 2.2.1] ^:/h-2-x>* 
5-7-b^;u^5/tfS/^nt 2.2.1] ^^h-2-x 

>*5-v7/riv£P[ 2.2.1] 'V/h-2-xx 
[0020] 

5->^;i/-5->h^rV*;U7Kx;uHv^P[ 2.2.1] 
^^h-2-X>. 

5-pt^;U-5.xh+v*;U7Kx;uev^P[ 2.2.1] 

;i/tf*>£P[ 2.2.1] ^K2-X>, 5-y^;u-5->f 
V^P7fx°^>*;U7p-;Ut % >^P[ 2.2.1] 
-2-X> % 5->^;U-5-n-^ F K^v*;U/K- i /Ut % ><7 

p[ 2.2.1] ^h-2-x> % 5->^;u-5-(2-^u:? 

P/-K^rv)*;U^x;uev<7P[ 2.2.1]^h-2-x 
>.5->^;U-5-(l->^^^P7K^r$/)*JU7|?x;U 
t? V^P[ 2.2.1]^h-2-X> % 5->^;U-5-t-^h 
*5/*n^|5-;UtfS/£P[ 2.2.1] ^K2-X>, 
5-^^JI/-5.5/^P^*S/JU^-*S/A;U7t5-JUe 
5/^P[ 2.2.1] ^h-2-X>J-Wl/-5-(4'+^ 
^;uv^p^v;u^-^rv)*jU7K-;uev^p 

[ 2.2.1] ^^h-2-X>, 5->^jU-5-"7iy**>* 
;U/fCx;uev^P[ 2.2.1] ^^h-2-X> % 5->^ 

;u-5--rh7tKP^5— ;u3*"**>*;utI?— ;bt^> 

$P[ 2.2.1] ^h-2-x>.5->^;b«5--Th^tK 

pe^-;u^v*;u/Kx;uev^p[ 2.2.1] 
:/h-2-x:>* s-^^-s-Ttr^yu^vtf^P 
[ 2.2.1] ^^K2-X>.5->^;U-5-vyyei/^ 
P[ 2.2.1] a:/K2-x:/ % 5,6-2?(*h*S/*;U7|* 
x;i/>tfv^P[ 2.2.1] ^K2-X>.5,6-v(Xh 
*V*;U?fC-;U)fcfS/<7P[ 2.2.1] ^^h-2-X> % 

5,6-v(n-^P7K+v*;u7K-;u)fc:v^P[ 2.2.1] 

A?h-2-X>* 5,6-vK7?P7K*v#;U7Kx 
;U)tf$/^P[ 2.2.1] ^h-2-X> v 5,6-v(n-^h 
*5/*;U#- ;U)lfv£P[ 2.2.1] ^h-2-X>, 
S^-v^h^r^^l/TKxjUjev^Pt 2.2.1] a, 
^h-2-X> % 5,6-vpxy^ri/*;U7Kx;U)t*V^ 
P[ 2,2.1] A^h^-X^.S^C^ h^tKP^ 
x;u^i/^j;u^-;u)t % >^P[ 2.2.1]^h-2- 
x> % 5,6-v(^h^tKPt°7x;u^v*;U7Kx 
;u>ev^7P[ 2.2.1]<n^k-2-x> v 5,6-i/*;u7t?^ 

vT>/vfK^>Tttfv^P[ 2.2.1] A^h-2-X> 



1998-4-28 

5-t-butoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en* 
5-cyclohexyloxy carbonyl bicyclo [ 2.2 . 1] hepto -2- en* 5- (4 
&apos;-t-butyl cyclohexyloxy ) carbonyl bicyclo [ 2.2 . 1] 
hepto -2- en, 5-phenoxy carbonyl bicyclo [ 2.2 . 1] hepto -2- 
en* 5-tetrahydrofuranyl oxycarbonyl bicyclo [ 2.2 . 1] hepto 
-2- en* 5-tetrahydropyranyl oxycarbonyl bicyclo [ 2.2 . 1] 
hepto -2- en* 5-acetyl oxy bicyclo [ 2.2 . 1] hepto -2- en* 
5-cyano bicyclo [ 2.2 . 1] hepto -2- en* 



[0020] 

5 -methyl-5-methoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en* 

5 -methyl-5-ethoxy carbonyl bicyclo [ 2.2 . 1] hepto -2- en* 
5-methyl-5-n- propoxy carbonyl bicyclo [ 2.2 . 1] hepto -2- 
en* 5-methyl-5-isopropoxy carbonyl bicyclo [ 2.2 . 1] hepto 
-2- en* 5-methyl-5-n- butoxy carbonyl bicyclo [ 2.2 . 1] hepto 
-2- en* 5-methyl-5- (2 -methyl propoxy ) carbonyl bicyclo 
[ 2.2 . 1] hepto -2- en* 5-methyl-5- (1 -methyl propoxy ) 
carbonyl bicyclo [ 2.2 . 1] hepto -2- en* 
5-methyl-5-t-butoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en* 
5-methyl-5-cyclohexyloxy carbonyl bicyclo [ 2.2 . 1] hepto 
-2- en* 5-methyl-5- (4 &apos;-t-butyl cyclohexyloxy ) 
carbonyl bicyclo [ 2.2 . 1] hepto -2- en* 5-methyl-5-phenoxy 
carbonyl bicyclo [ 2.2 . 1] hepto -2- en* 
5-methyl-5-tetrahydrofuranyl oxycarbonyl bicyclo [ 2.2 . 1] 
hepto -2- en* 5-methyl-5-tetrahydropyranyl oxycarbonyl 
bicyclo [ 2,2 . 1] hepto -2- en* 5-methyl-5-acetyI oxy bicyclo 
[ 2.2 . 1] hepto -2- en* 5-methyl-5-cyano bicyclo [ 2.2 . 1] 
hepto -2- en* 5,6-di (methoxycarbonyl ) bicyclo [ 2.2 . 1] 
hepto -2- en* 5,6-di (ethoxy carbonyl ) bicyclo [ 2.2 . 1] hepto 
-2- en* 5,6-di (n- propoxy carbonyl ) bicyclo [ 2.2 . 1] hepto 
-2- en* 5,6-di (isopropoxy carbonyl ) bicyclo [ 2.2 . 1] hepto 
-2- en* 5,6-di (n- butoxy carbonyl ) bicyclo [ 2.2 . 1] hepto -2- 
en* 5,6-di (t-butoxycarbonyl ) bicyclo [ 2.2 . 1] hepto -2- en* 
5,6-di (phenoxy carbonyl ) bicyclo [ 2.2 . 1] hepto -2- en* 
5,6-di (tetrahydrofuranyl oxycarbonyl ) bicyclo [ 2.2 . 1] 
hepto -2- en* 5,6-<li (tetrahydropyranyl oxycarbonyl ) bicyclo 
[ 2,2 . 1] hepto -2- en* 5,6-dicarboxy anhydride bicyclo [ 2.2 . 
1] hepto -2- en etc can be listed. 
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[0021] 

-/^7K;u*>R*t*(a)©5% , 
14, 

8- > h * v * ;u /K - ;u X h 5 V £ □ 

[4.4.0.1 2 ' 5 .l 7 ' !0 ]Kx*-3-X>, 

+ Jl/t;-)l/f h7V^ P 

[ 4A0.1 2 ' 5 .l 7,10 ]Kf^-3-X> % 8-n^P7t?4rV* 
;U^-;Uxh^v^P[ 4.4.0.1 2 ' 5 .l 7 ' 10 ]Kx±-3- 

[ 4A0.1 2 ' 5 .l 7 * 10 ]Kx*-3-X>, 8-n-?MrV*;U 
*-jUrhy>^P[ 4.4.0.1 2 ' 5 .l 7 ' 10 ]K^*-3-X 

P[ 4A0.1 2 ' 5 .l 7 ' 10 ]K*r*-3-X>,8-(l->^F;U^ 
p 7K * v ) * ^ 7f? x ;u if b v v £ p 
[ 4A0.1 2 ' 5 .I 7,10 ]Kx*-3-X>, 8-t-^h+v*;U 
TKx^h^v^Pt 4.4.0.1 2,5 .l 7 * 10 ]Kx*-3-x 

>, 8-v^p^vju^+v*;ut|-c- ji/fhr> 

^7P[ 4A0.1 2 ' 5 .l 7 * 10 ]K-x*-3-X> % 8-(4'-t-^ 
jUv^P^+vjU^^ri/^iU/KxjU^fh^v^ 
P[ 4A0.1 2 * 5 .I 7 ' 10 ]Kx*l-3-X> s 8-^xy+v* 
;U7fC-;u^h^v^P[ 4A0.1 2 ' 5 .1 7J0 ]Rf^-3- 
xx 8-f : h : 7tKP^x^^+v*;U7K-;i / 'T 
K5v^P[ 4A0.1 2 ' 5 .1 7 ' 10 ]-3-Kx-t>. 8-x h^t 
KPt°5x;U7|- + v*;u^-^T-hvv^P 
[ 4A0.1 2 ' 5 .! 7 ' 10 ]-3-Kf4r>. 8-T^;U**V 
fhr>^P[ 4A0.1 2 - 5 .l 7 ' 10 ]K-r*-3-x>. 8-v 
TV^K^v^Pf 4A0.1 2 ' 5 .l 7 ' 10 ]Kf*-3-X>, 

[0022] 

8-^^;u-8-^h^rv*;U7f?- ;bf h^y^p 

[4A0.1 2 ' 5 .l 7 ' 10 ]Kx*-3-X>, 

8-^;U-8-Xh^v*JU7Kx^h7V^P 
[4A0.1 2 ' 5 .l 7llo ]Kx*-3-X> % 

S-^^^U-S-n-^PTK^r^^l^^XjUxh^V^P 
[4A0.1 2 ' 5 .l 7 ' 10 ]K^*-3-X> % 

P [ 4.4.0. 1 w . 1 7 ' 10 ] Kx#-3-X> , 

[4A0.1 2 ' 5 .l 7 ' 10 ]K^-3-X>. 

8->5 1 ;u-8-(2->5 1 ;u^ , p^v)*;u7Kx J iui l h 

: 7V^P[4.4.0.1 2 ' 5 .l 7 ' 10 ]K J r*-3-X>, 

^ v£ P [ 4.4.0. 1 2)5 . 1 7 ' 10 ] K-r A-3-X1/ , 
S-y^^-S-t-^h^rvij^U/Kxyu-rh^v^P 



1998-4-28 

[0021] 
In addition, 

Among norbornene derivative (a ), 

n of general formula (7) 1 as embodiment of derivative which 
is, 

8 -methoxycarbonyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en. 

8 -ethoxy carbonyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en. 8-n- propoxy carbonyl tetra cyclo [ 4.4.0. 1 
<sup>2,5 .I 7, 10 ] dodeca-3- en, 8-isopropoxy carbonyl tetra 
cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 8-n- butoxy 
carbonyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 
8- (2 -methyl propoxy ) carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en. 8- (1 -methyl propoxy ) 
carbonyl tetra cyclo [ 4,4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en, 
8-t-butoxycarbonyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en, 8-cyclohexyloxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .I 7 ' 10 ] dodeca-3- en. 8- (4 &apos;-t-butyl 
cyclohexyloxy ) carbonyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en. 8-phenoxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .1 7,!0 ] dodeca-3- en. 8-tetrahydrofuranyl 
oxycarbonyl tetra cyclo [ 4.4.0.1 <sup>2,5.1 7,10 ] - 3 
-dodecene. 8-tetrahydropyranyl oxycarbonyl tetra cyclo 
[ 4.4.0.1 <sup>2,5.1 7,10 ] - 3 -dodecene. 8-acetyl oxy tetra 
cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] dodeca-3- en, 8-cyano tetra 
cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] dodeca-3- en, 

[0022] 

8 -methyl-8-methoxycarbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en. 

8 -methyI-8-ethoxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en. 

8 -methyl-8-n- propoxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5.1 7 * 10 ] dodeca-3- en. 

8 -methyl-8-isopropoxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5.1 7,10 ] dodeca-3- en. 

8 -methyl-8-n- butoxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7 ' 10 ] dodeca-3- en, 

8 -methyl-8- (2 -methyl propoxy ) carbonyl tetra cyclo 
[ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] dodeca-3- en. 

8 -methyl-8- (1 -methyl propoxy ) carbonyl tetra cyclo 
[ 4.4.0. 1 <sup>2,5 . 1 7 ' 10 ] dodeca-3- en. 

8 -methyl-8-t-butoxycarbonyl tetra cyclo [ 4.4.0.1 

- _ . 7 in , . . 
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[ 4.4.0. 1 2 " 5 . r ,10 ]Kx*-3-X> x 

□[ 4.4.0. 1 2 ' 5 . I 7 * 10 ] Kt^-3-X> . 
^jUTK-jUT-h^v^PC 4.4.0.1 2 * 5 .I 7 ' 10 ]Kt* 

[4.4.0.1 2,5 .l 7 ' I0 ]K^-3-X>, 

8->^;u-8--rh7tKn^7-^***>*;u#- 
JlsT-byistu [ 4.4.0. 1 2,5 . 1 7,10 ]-3-Kf4?> . 

8-y^;u-8-TrH7tKPt°^x;u^v*;u^- 

;Uxh : 7V^P[4.4.0.1 2 ' 5 .l 7 ' 10 ]-3-K : r-tr>, 

8- * * )l -8- 7 -b 7- * * v t- h 5 v <7 a 
[ 4.4.0.1 2 ' 5 .l 7 ' 10 ]Kf^-3-X>.8->T;U-8-v"7 
y^h7V^D[ 4.4.0.1 2 ' 5 .l 7 ' 10 ]K-r*-3-x>, 
8,9- v ( / h * v * ;U 7|? - ;b ) t- h ^ v ^ □ 
[ 4.4.0.1 2 ' 5 ,l 7 ' 10 ]Kx*-3-x>, 8,9-v(xMrv;fc 
;U7f?xjb)-rh^>^P[ 4.4.0.1 2 ' 5 .l 7>10 ]Kx*-3- 
X>, 8,9-S?(n-^P7K^>*;b7Kx;U)xh7*>^ 
P[4.4.0.1 2,5 .l 7 ' 10 ]Kx^-3-X> % 8,9-vKV^P 
tK*v*;UtKx;U)^K5v^P[ 4A0.1 2 - 5 .l 7 ' 10 ] 
Kf*-3X> S 8,9-S?(n-^h*S/*JU^?xjU)Th 
T>^P[ 4A0.1 2 * 5 .I 7,10 ]Kx*-3-XX 8,9-v(t- 
^ h * y * ;b /f - Jb) f h 7 v ^ □ 
[ 4.4.0.1 2 ' 5 .I 7 ' 10 ]Kx*-3-X> % 8,9-v(v^P^ 
* v ;u ir * v * ;u # - )b ) -r h 5 v $ □ 
[ 4A0.1 2 ' 5 .l 7 ' 10 ]Kx*-3-x>, 8,9-i?(^xy+v 
*;L,7fCzi;i/)T-h7V^P[ 4.4.0. l 2 ' 5 .l 7,10 ]Kx* 
-3-x> v 8,9-v(^h^tKP^x;u^-+v*;i/ 
^"C-;u)^h7v<7P[ 4.4.0.1 2,5 ,l 7,10 l-3-Kx-fe 
>. 8,9-e/(xKvtKPbf 5x;u^*>*jU7t?x 
;U)rfh^i/^P[ 4.4.0.1 2 ' 5 .l 7 * 10 ]-3-KxHz>. 8,9- 
5?AJb**5/7>/\-f K^-fKxh^S/^P 
[ 4A0.1 2 - 5 .l 7 ' 10 ]Kx*-3-x>***lf*ci:^ 

**W Kfcivc. STE/;U7|?;U*>RaW*(a)* 
2 88l±a*Lr«ffl-r**ftli, -SB5C(7)(D 
n *)< 0 X-foZ>it£tyt n # 1 -CfcifbSfti* 

[0023] 

y;u*;u*>R*»(a)toBH9**fi^Rril6 



if v^P[ 2.2.1] ^h-2-X> s 

tfv^P[ 2.2.1] ^M-X^-S-^U^v'Jy 
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<sup>2,5 .l 7 ' 10 ] dodeca-3- en. 

8 -methyl- 8-cycIohexyloxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7ll ° ] dodeca-3- en. 

8 -methyl-8- (4 &apos;-t-butyl cyclohexyloxy ) carbonyl tetra 
cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] dodeca-3- en. 

8 -methyl-8-phenoxy carbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .I 7,10 ] dodeca-3- en s 

8 -memyl-8 -tetrahydrofuranyl oxycarbonyl tetra cyclo 
[ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] - 3 -dodecene. 

8 -methyl-8-tetrahydropyranyl oxycarbonyl tetra cyclo 
[ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] - 3 -dodecene. 

8 -methyl-8-acetyl oxy tetra cyclo [ 4.4,0.1 <sup>2,5 .l 7,i0 ] 
dodeca-3- en. 8-methyl-8-cyano tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en. 8,9-di (methoxycarbonyl ) 
tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 8,9-di 
(ethoxy carbonyl ) tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en. 8,9-di (n- propoxy carbonyl ) tetra cyclo 
[ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 8,9-di (isopropoxy 
carbonyl ) tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 
8,9-di (n- butoxy carbonyl ) tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en. 8,9-di (t-butoxycarbonyl ) 
tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 8,9-di 
(cyclohexyloxy carbonyl) tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en. 8,9-di (phenoxy carbonyl ) 
tetra cyclo [ 4.4.0.1 <sup>2,5 ,1 7,10 ] dodeca-3- en. 8,9-di 
(tetrahydrofuranyl oxycarbonyl ) tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] - 3 -dodecene. 8,9-di (tetrahydropyranyl 
oxycarbonyl ) tetra cyclo [ 4.4.0.1 <sup>2,5 .I 7 ' 10 ] - 3 
-dodecene. 8,9-dicarboxy anhydride tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en etc can be listed. 



Regarding to this invention, 2 kinds or more mixing 
aforementioned norboraene derivative (a ),when you use, n of 
general formula (7) 0 compound and n which are 1 jointly use 
compound which is densely are desirable. 

[0023] 

Furthermore, 

norbornene derivative (a ) with as embodiment of other 
unsaturated aiicyclic compound where ring opening 
copolymerization ispossible, 

bicyclo [ 2.2 . 1] hepto -2- en. 

bicyclo [ 2.2 .1] hepto -2- en-5-carboxylic acid. 
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v^P[ 2.2.1] A.^h-2-X>-5-*;U# 

5-^;H=V^P[ 2.2.1] ^3?h-2-X>. 
5-X^;Utfv£P[ 2.2.1] ^h-2-X> x 
-xh^V^P [4.4.0. l w .l 7)10 ]K-r*-3-Xl/ % 
fhT>^P [4.4.0.1 2 * 5 .l 7 ' 10 ]Kx*-3-X>-8-* 

8->^;Ut-K5S/^Q [4.4.0.1 2,5 .l 7,10 ]Kx*-3- 
X>-8-*;U7p^rvU^^Tvh\ 

8->*;Uxh55>$a [4.4.0.1 2 ' 5 ,1 7 ' 10 ]Kr*-3- 

S-X^Uxh^V^P [4A0.1 2 * 5 .l 7 ' 10 ]FtJ3-3- 
X>. 

8-7;U^PT-hvv^P[ 4.4.0.1 2 ' 5 .l 7 * 10 ]Kt*-3- 
x>. 

8-7^P>^;U^h^v<7P[ 4.4.0.1 2 - 5 .l 7,10 ]K 
-r*-3-X>. 

8-v:7;U*P*T;Uxh^v2P[ 4.4.0.1 2 ' 5 .l 7 ' 10 ] 
Kx*-3-X>, 

[4.4.0.1 w .l w ]Kx*-3-X>, 

8- ^ > £ 7;i/tPXf^f h7V^P 

[ 4.4.0.1 2,5 .l 7 ' 10 ]Kir^-3-X> s 

8.8- i>:7;U;f P^fr^v^Pt 4.4.0.1 2 - 5 .l 7,10 ]K-r 
*J-3-x>. 

8.9- v7;U^"P-rh7V^P[ 4.4.0.1 2,5 .l 7,10 ]Kx 
*i-3-x>. 

[ 4.4.0. l 2 ' 5 .r- 10 ]Kx*-3-X> % 

[4.4.0.1 2 ' 5 .r* 10 ]KT*-3-X> % 
S-^JU-S-hU^JU^P^VU^h^V^P 

[4.4.ai 2 - 5 .r- 10 ]Kx*-3-x>, 

&&9-b l )7)UtUT^is9n[ 4.4.0.1 2 ' 5 .l 7 ' 10 ]K 

8,8,9-MM(MJ7;U*P>^IOxh?$/$n 

[4.4.0.1 2 ' 5 .l 7 ' 10 ]Kf r *-3-X> v 

8,8,9,9- fh77il/tPfh7V^P 

[4.4.0.1 2f5 .l 7 ' 10 ]Kx*-3-X> x 

S^^-x^+XChU^^P^^-rh^v^ 
P[ 4.4.0.1 2 ' 5 .l 7 ' 10 ]Kx*-3-XX 8,8-v^;U^"P 
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5 -methyl bicyclo [ 2.2 . 1] hepto -2- en-5-carboxylic acid, 

5 -methyl bicyclo [ 2.2 . 1] hepto -2- en. 

5 -ethyl bicyclo [ 2.2 . 1] hepto -2- en. 

tetra cyclo [4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 

tetra cyclo [4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- 
en-8-carboxylic acid. 

8 -methyl tetra cyclo [4.4.0.1 <sup>2,5 .l 7 ' 10 ] dodeca-3- 
en-8-carboxylic acid. 

8 -methyl tetra cyclo [4.4.0.1 <sup>2,5 .I 7 ' 10 ] dodeca-3- en. 

8 -ethyl tetra cyclo [4.4.0.1 <sup>2,5 .l 7 ' 10 ] dodeca-3- en. 

8 -fluoro tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en. 

8 -fluoromethyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en. 

8 -difluoro methyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] 
dodeca-3- en. 

8 -trifluoromethyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en. 

8 -pentafluoroethyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en. 

8 and 8 -difluoro tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] 
dodeca-3- en. 

8 and 9 -difluoro tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] 
dodeca-3- en. 

8 and 8 -bis (trifluoromethyl ) tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7 * 10 ] dodeca-3- en. 

8 and 9 -bis (trifluoromethyl ) tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7 ' 10 ] dodeca-3- en. 

8 -methyl-8-trifluoromethyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en. 

8, 8 and 9 -trifluoro terra cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] 
dodeca-3- en. 

8, 8 and 9 -tris (trifluoromethyl ) tetra cyclo [ 4.4.0.1 
<sup>2,5.1 7,10 ] dodeca-3- en. 

8, 8, 9 and 9 -tetrafluoro tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] 
dodeca-3- en. 

8, 8, 9 and 9 -tetrakis (trifluoromethyl ) tetra cyclo [ 4.4.0.1 
<sup>2,5 ,1 7,10 ] dodeca-3- en. 8,8-difluoro-9,9-bis 
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-9,9-t*X(h'J -J )\,* u ;u)t- h7v^a 
[ 4.4.0.1 2 ' 5 .l 7,10 ]K-r*-3-X>. 8,9-S/7;i/^-P 

-8,9-t*^(h'J"7;u^-p^^;u)-rh7i/^n 

[ 4.4.0.1 2 - 5 .l 7l, ° ]KfA-3-I>, 8,8,9-h'j7;U^- 
[ 4.4.0.I 2,5 .l 7 - 10 ]K-r*-3-X>. 8,8,9-h'J7;U^ 
[ 4.4.0.1 2 ' 5 .l 710 ^f^O-XI^ 8,8,9-K'J^;U^- 
[ 4.4.0.1 2,5 .I 7,10 ]Kx*-3-XX 8-^JU^-P-8-^ 

^^u^px^u-^-fc'^HJ^M-p^U) 

T-h7V^P[ 4.4.0.1 2,5 .l 7 ' 10 ]K-r*-3-X> % 8,9- 
v7JU^-P-8-'N^7;i/^-D-<V^Ptf;U-9-HU 
7/U:HWJlo l h5$'$a[ 4.4.0.1 2,5 .l 7 ' 10 ]Kt 
*-3-X>, 8-?PP-8,9,9-MJ:7;U:tPT-r- : 7i'^ 
P[ 4.4.0.1 25 .l 710 ]Kx*-3-X> % 8,9-v^Da 
-8,9- tf X ( h 'J ZP ) U tf" P /■ =f- )\, ) T" r- 7 ^7 P 
[ 4.4.0.1 2,5 .l 7 - 10 jKx^-S-XX 8-(2,2,2-h«j7;U 
^PAJU/K + vX^JlO^h^v^P 
[ 4.4.0.1 2,5 .l 7 ' 10 ]KfiJ-3-I>J-^f Jl/ 
-8-(2,2,2-h , J7;U^-P*;U7K^ri/X5 1 ;U) : fh : 7'> 
?P[ 4.4.0.1 2,5 .l 7,10 Ih'x^-X^, 

[0024] 

v^7P^>. v^P'OrX '>^P^-^>, 
l,5-v^7P^-^^vX>. l,5,9-v?P KxAHJx 

5-x^u-r://;M?;i/*:/» 5- 

i/^P[ 5.2.1.0 2,6 ] 73 -8- 1 > , h'Jv^P 
[ 5.2. 1.0 2 - 6 ] T*a-3-X>, MJ*>^P[ 4.4.0.1 2,5 ] 
^^T^-X^, MJ->?P[ 6.2.1.0 1,8 ] ^^riJ 
-9-X>. MJ*>$P[6.2.1.0'- 8 ] "»r*-4-x:/, 
xh7->^P[ 4.4.0.1 2 - 5 .l 7 ' I0 .0'' 6 ] 
S-^^xh^-^Pt 4.4.0.1 2 ' 5 .1 7 - 10 .0'' 6 ]Kx* 
-3- X > , 8-If 'Jf>f hr>5Q 
[ 4.4.0.1 2 - 5 .l 7 - I2 ]KT*-3-X>.8-X^g-T>Th 
7V^O[ 4.4.0.1 2,5 .1 7 ' 10 .0 1,6 ] Kx*-3-X> % K 
>$*»p[ 6.5.1. l 3 - 6 .0 2 - 7 .0 9 - 13 J^^x^X 

^>*->$p[ 7.4.0.1 2 - 5 .i 912 .o 8 - 13 yiy+Tii 

L<l* 30 : E;U%KiT1?i&-5o 

can {&a?fifDM£4bd«££&? 

[0025] 
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(trifluoromethyl ) tetra cyclo [ 4.4.0. 1 <sup>2,5 .l 710 ] 
dodeca-3- eru 8,9-difluoro-8,9-bis (trifluoromethyl ) tetra 
cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- eiu 
8,8,9-trifluoro-9-trifluoromethyl tetra cyclo [ 4.4.0.1 
<sup>2,5.1 7,10 ] dodeca-3- en, 
8,8,9-trifluoro-9-trifluoromethoxy tetra cyclo [ 4.4.0. 1 
<sup>2,5 .l 7,10 ] dodeca-3- eiu 8,8,9-trifluoro-9-penta fluoro 
propoxy tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- em 
8-fluoro-8-pentafIuoroethyl-9,9-bis (trifluoromethyl ) tetra 
cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en, 
8,9-difluoro-8-heptafluoro isopropyl — 9-trifluoromethyl 
tetra cyclo [ 4.4.0.1 <sup>2 } 5 .l 7,10 ] dodeca-3- en, 
8-chloro-8,9,9-trifluoro tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7 ' 10 ] 
dodeca-3- en, 8,9-dichloro-8,9-bis (trifluoromethyl ) tetra 
cyclo [ 4.4.0.1 <sup>2,5 .I 7 ' 10 ] dodeca-3- en, 8- (2, 2 and 2 
-trifluoro carboxy ethyl ) tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en, 8-methyl-8- (2, 2 and 2 -trifluoro carboxy 
ethyl ) tetra cyclo [ 4.4.0.1 <sup>2,5 .I 7,10 ] dodeca-3- en. 



[0024] 

cyclobutene , cyclopentene , cyclooctene , 
1,5-cyclooctadiene, 1,5,9-cyclo dodeca h'Jx> and 
norbomene, 5-ethyIidene norbornene, 5-methyl norbornene, 
dicyclopentadiene, tricyclo [5.2.1 .0 <sup>2,6 ] deca-8-en, 
tricyclo [ 5.2.1.0 <sup>2,6 ] deca-3- en, tricyclo [ 4.4.0.1 
<sup>2 } 5 ] undeca-3- en, tricyclo [ 6.2. 1 .0 <sup>l,8 ] 
undeca-9-en, tricyclo [ 6.2.1.0 <sup>l,8 ] undeca-4- en, 
tetra cyclo [ 4.4.0.1 <sup>2,5 .1 7 ' 10 .0 1,6 ] dodeca-3- en, 
8-methyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,lo .0 1,6 ] dodeca-3- 
en, 8-ethylidene tetra cyclo [ 4.4.0,1 <sup>2,5 .l 7 ' 12 ] 
dodeca-3- en, 8-ethylidene tetra cyclo [ 4.4.0.1 
<sup>2,5 .1 7,10 .0 1>6 ] dodeca-3- en, penta cyclo [6.5.1.1 
<sup>3,6 .0 2,7 .0 9,13 ] penta x car 4- en, penta cyclo 
[ 7.4.0.1 <sup>2,5 .l 9,l2 .0 8,13 ] penta 7 s car 3- en etc can be 
listed. 

In resin (AI ), content of repeat unit which derives in 
theaforementioned other unsaturated alicyclic compound, 
usually, 50 mole % or less, preferably 40 mole % or less, 
furthermore is preferably 30; mole % or less vis-a-vis total 
repeat units in resin (AI ). 

In this case, when content of repeat unit which derives in 
other unsaturated alicyclic compound exceeds 50*mole % } 
there is a tendency where dry etching resistance decreases. 

[0025] 

ring opening (co ) polymerization in method of (J2 ) can use 
for example metathesis catalyst, canexecute in suitable 
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(BIT. r#£a»£M<b£»jii^o )<t* 

IA*IIA* IIIA.IVA *<6lM4 

ivb flift«a>ft^*3^6fty.*«-a*ig^ 



¥fmm&&mitGtytLT it * mzn* w* m 0 
*fci± Re ©/\ay>ftifc,t*i//\py>fc 

;U7(?-;u«{*, 7-trh-MJ;u|gft* fcK'JKIBtt 
•£* c4tS©*b£*©R*{**£*lf Sci^ 

CIftb(Dfc£%v7>d*>* W *fcl* Mo <7Mb£ 

gu ^yjntwizi* w Sfci* mo ©/\py>ft 
h'J^x- ;U/-txX-7-r>(P(C6H 5 )3). tf'JS? 

>(NC5H 5 )*i=j:yEtta?*Lfcft$*-cfc-&ct 

WC1 6 * 
WC1 5 * 

wci 4 * 

WBr 6 * WF 6 * WI 6 * MoCI 5 * MoCl 4 * 
MoCl 3 *ReCl 3 *WOCU * WOCl 3 * WOBr 3 * 
MoOCl 3 v MoOBr 3 * ReOCl 3 * ReOBr 3 * 
WC1 2 (0C 2 H 5 ) 4 * W(OC 2 H 5 ) 6 
MoCI 3 (OC 2 H 5 ) 2 * Mo(OC 2 H 5 ) 5 * W0 2 (acac) 2 (ffl 
Uacac l*7-fe*;U7-feK*-h»**S 
"To) *Mo0 2 (acac) 2 * W(OCOR) 5 ({&U OCOR 
tt*;U7|?>»38**ft-*"o) ,Mo(OCOR) 5 * 
W(CO) 6 * Mo(CO) 6 * Re 2 (CO) 10 * WC1 5 ■ 
P(C6H 5 ) 3 * M0CI5 ■ P(C 6 H 5 ) 3 * ReOBr 3 ■ P(C6H 5 ) 3 * 
WC1 6 • NC 5 H 5 * W(CO) 5 ■ P(C6H 5 ) 3 * W(CO) 3 ■ 
(CH 3 CN) 3 m&mf *Cti<Tf**« 

^ftb<ZMb£^c7>d*>. »IZ WCl 6 *MoCl 5 * 
WCl 2 (OC 2 H 5 ) 4 * MoCl 3 (OC 2 H 5 ) 2 SU^o 



solvent. 

This kind of metathesis catalyst, usually, at least l kind which . 
is chosen from groupof compound of W* Mo or Re (Below, 
"Specific transition metal compound " with you say. ) with, 
consists of Deming Periodic Table IA* IIA* IIIA* IVA or 
compound of Group IVB metal, at least l kind which is 
chosen from thegroup of compound which possesses 
metal-carbon bond or metal-hydrogen bond (Below, "Specific 
organometallic compound etc" with you say. ) withconsists of 
combination. 

As specific transition metal compound, for example W* Mo 
or halide compounds oxyhalide* alkoxy halide compound* 
alkoxide* carbonate* (oxy ) acetylacetonate* carbonyl 
complex* acetonitrile complex* hydride complex of Re and 
derivative etc of these compound can be listed. 



Among these compound, compound* of W or Mo more 
concretely halide compound* oxyhalide or alkoxy halide 
compound of W or Mo, is desirable from polymerization 
activity* practicality or other viewpoint 

In addition, specific transition metal compound can also be 
compound which coordination is done suitable complexing 
agent* for example triphenyl phosphine (P (C^i 5 ) <sub>3 ), 
with pyridine (NC 5 H S ) etc. 

As embodiment of specific transition metal compound, 

WCl 6 * 

WCl 5 * 

WCU* 

WBr 6 *WF 6 *WI 6 *MoCl 5 * M0CI4 * MoCl 3 * ReCl 3 * 
WOCU . WOCl 3 * WOBr 3 * MoOCl 3 * MoOBr 3 * 
ReOCl 3 * ReOBr 3 * WCl 2 (OC 2 H 5 ) <sub>4* W (OC 2 H 5 ) 
<sub>6 * MoCl 3 (OC 2 H 5 ) <sub>2 * Mo (OC 2 H 5 ) <sub>5* 
W0 2 (acac ) <sub>2 (However, acac shows acetylacetonate 
residue. ), the Mo0 2 (acac ) <sub>2 * W (OCOR ) <sub>5 
(However, OCOR shows carboxylic acid residue. ), Mo 
(OCOR)<sub>5 * W (CO ) <sub>6* Mo (CO ) <sub>6 * 
Re 2 (CO ) <sub>lO * WCl 5 * P (C 6 H 5 ) <sub>3* M0CI5* P 
(Oft ) <sub>3* ReOBr 3 * P (C 6 H 5 ) <sub>3* WCl 6 * 
NC 5 H 5 * W (CO ) <sub>5* P (CfiHs ) <sub>3* W (CO ) 
<sub>3* (CH 3 CN ) <sub>3 etc can be listed. 

Among these compound, especially WCl 6 * MoCl s * WCl 2 
(OC 2 H 5 ) <sub>4* M0CI3 (OC 2 H 5 ) <sub>2 etc isdesirable. 

You can use aforementioned specific transition metal 
compound, combining alone or 2 kinds or more. 
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[0026] 

11-C4H9LK 
n-C 5 H u Na , 
C 6 H 5 Na, 
CH 3 MgK 
C 2 H 5 MgBr, 
CH 3 MgBr % 
n-C 3 H 7 MgCU 
t-C 4 H9MgCU 
CH 2 =CHCH 2 MgCl % 
(C 2 H 5 ) 2 Zn . 
(C 2 H 5 ) 2 Cd . 
CaZn(C 2 H 5 ) 4 . 
(CH 3 ) 3 B . 
(C 2 H 5 ) 3 B, 
(n-C4H 9 ) 3 B, 
(CH 3 ) 3 AU 
(CH 3 ) 2 AlCU 
CH 3 AlCl 2> 
(CH 3 ) 3 Al 2 Cl 3 , 
(C 2 H 5 ) 3 Al , 

(C 2 H 5 ) 3 Al 2 Cl 3 , (C 2 H 5 ) 2 Al • 0(C 2 H 5 ) 2 . 
(C 2 H 5 ) 2 AlCl . C 2 H 5 AlCl 2 . (C 2 H 5 ) 2 AlH . 
(C 2 H 5 ) 2 AlOC 2 H 5 . (C 2 H 5 ) 2 A1CN 
LiAl(C 2 H 5 ) 2 , (n-C 3 H 7 ) 3 Al , (i-C4H 9 ) 3 Al , 
(i-C 4 H 9 ) 2 AlH , (n-C 6 H 13 ) 3 Al , (n-C 8 H 17 ) 3 Al . 
(C 6 H 5 ) 3 Al . (CH 3 ) 4 Ga , (CH 3 ) 4 Sn . 
(n-C 4 H 9 ) 4 Sn , (C 2 H 5 ) 3 SnH . LiH , NaH , 
B 2 H 6 , NaBH4 . AlH 3 . LiAlH 4x Till* US *lf £ 

Z*lhO)it£ty<Do1h, (CH 3 ) 3 AU (CH 3 ) 2 AlCk 
CH 3 AlCl 2 . (CH 3 ) 3 Al 2 Cl 3 , (C 2 H 5 ) 3 Al , 
(C 2 H 5 ) 2 AlCl , C 2 H 5 AlCl 2 , (C 2 H 5 ) 3 Al 2 Cl 3 . 



In addition, specific transition metal compound component 
which forms metathesis catalyst, reacting inside 
polymerization system, can also use as blend of compound of 
2 kinds or more whichform specific transition metal 
compound. 



Next, 

As specific organometallic compound or other embodiment, 
n- C 4 H 9 Lu 



(C 2 H 5 ) <sub>3Al 2 Cl 3 . (C 2 H 5 ) <sub>2Al * O (C 2 H 5 ) 
<sub>2. (C2U5 ) <sub>2Al CI ,C 2 H 5 AlCl 2 . (C 2 H 5 ) 
<sub>2AlH % (C 2 H 5 )<sub>2AlOC 2 H 5% (C 2 H 5 ) <sub>2Al 
CN . Li Al (C 2 H 5 ) <sub>2 . (n- C 3 H 7 ) <sub>3Al . (i- 
C 4 H 9 ) <sub>3Al . (i- C4H9 ) <sub>2Al (n- C 6 Hi 3 ) 
<sub>3AU (n- C 8 H l7 ) <sub>3AK (C 6 H 5 ) <sub>3AI . 
(CH 3 ) <sub>4Ga. (CH 3 ) <sub>4Sn. (n- C 4 H 9 ) 
<sub>4Sn . (C 2 H 5 )<sub>3SnH. LiH , NaH . B 2 H 6 . 
NaBR* , A1H 3 , Li AI H 4% TiH 4 etc can be listed. 

Among these compound, (CH 3 ) <sub>3AU (CH 3 ) 
<sub>2Al CU CH 3 Al Cl 2% (CH 3 ) <sub>3Al 2 Cl 3 * (C 2 H 5 ) 
<sub>3Al . (C 2 H 5 ) <sub>2Al CI . C 2 H 5 AlCl 2 s (C 2 H 5 ) 



[0026] 



n-C 5 H n Na . 
C 6 H s Na, 
CH 3 Mg U 
C 2 H 5 MgBr v 
CH 3 Mg Br % 
n- C 3 H 7 MgCk 
t-C 4 H 9 Mg Ck 
CH 2 =CHC H 2 Mg CI . 
(C 2 H 5 ) <sub>2Zn , 
(C 2 H 5 ) <sub>2Cd . 
CaZn(C 2 H 5 )<sub>4 . 
(CH 3 )<sub>3B % 
(C 2 H 5 )<sub>3B s 
(n- C 4 H 9 )<sub>3B s 
(CH 3 ) <sub>3AU 
(CH 3 ) <sub>2Al CK 
CH 3 Al Cl 2 , 
(CH 3 )<sub>3Al 2 Cl 3 , 
(C 2 H 5 )<sub>3Al % 
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(C 2 H 5 ) 2 A1H* (C 2 H 5 ) 2 A10C 2 H 5 * (C 2 H 5 ) 2 AICN * 
(n-C 3 H 7 ) 3 Al * (i-C 4 H 9 ) 3 Al * (i-Cfl^AlH * 
(n-C 6 H 13 ) 3 AK (n-C 8 H 17 ) 3 Al* (C 6 H 5 ) 3 A1 3? tfVf 



ffi?£* 1:1-1:100* #|EL<1± 1:2-1:50 (D&fflT: 



[0027] 

* jM>«fc«6. TESteft* 1-9 <d i «&±£ 



Sttfc*! 1: B*BF 3 *BCl 3 .B(0-n-QH 9 ) 3 * 
BF 3 - 0(CH 3 ) 2 * BF 3 ■ 0(C 2 H 5 ) 2 * BF 3 • 
0(n-C4H 9 ) 2 * BF 3 ■ 2C 6 H 5 OH * BF 3 ■ 
2CH 3 COOH * BF 3 ■ CO(NH 2 ) 2 * BF 3 ■ 
N(C 2 H 4 OH) 3 * BF 3 ■ t° ^ U V > s BF 3 • 
NH 2 C 2 H 5 * B 2 0 3 * H 3 B0 3 W <D (5 o M it £ 
%Si(OC 2 H 5 ) 4 * Si(Cl)*$©in**fc£tt. 

v7;U*;U^-**vhlI* 
**vKa, 

SttfcJW 5:7jU^fch^*h>a*0>*;u# 

Stt4b#] 7:N,N-v>tP;U*;U A75h\ N,N-v* 

>* e^Uvl/H^y^ajTy^O-tf^^CDT 
VMb£*. S&ttttJH 8:N--hPVv>^;UT5 
N--HP Vv7i- ;UTS>^<DN-— hPVte 

Sttfcfly 9:HJ<7PP>75>*N-£PPX£v> 

-fSK* ^x^.jux;u^x- ;u£n«JK«la>a*- 
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<sub>3Al 2 Cl 3 * (C 2 H 5 ) <sub>2Al H* (C 2 H 5 ) <sub>2Al 
OC 2 H 5 * (C 2 H 5 ) <sub>2Al CN * (n- C 3 H 7 ) <sub>3Al * 
(i- C4H9 ) <sub>3Al * (i- C 4 H 9 ) <sub>2Al H* (n- C 6 H 13 ) 
<sub>3Al* (n- C 8 H l7 ) <sub>3AU (C 6 H 5 ) <sub>3Al etc is 
desirable. 

You can use aforementioned specific organometallic 
compound etc, combining the alone or 2 kinds or more. 

As for quantitative relationship of specific transition metal 
compound and specific organometallic compound etc, 
theusually, specific transition metal compound: specific 
organometallic compound etc, usually, 1: 1 - 1: 100, isrange 
of preferably 1 :2~1 :50 as metal atomic ratio. 

[0027] 

In order to raise catalytic activity, is possible also fact that one 
kind or more of below-mentioned activator 1-9 furthermore is 
added to catalyst whichconsists of combination with 
aforementioned specific transition metal compound 
andspecific organometallic compound etc. 

activator 1:B*BF 3 * BC 1 3 * B (O-n- C4H9 ) <sub>3* BF 3 * 
0(CH 3 )<sub>2 * BF 3 * O (C 2 H 5 ) <sub>2* BF 3 * O (n- 
C 4 H 9 )<sub>2. BF 3 *2C6H 5 OH * BF 3 * 2CH 3 COOH* 
BF 3 * CO (NH 2 ) <sub>2* BF 3 * N (C2H4OH ) <sub>3 * 
BF 3 * piperidine* BF 3 * NH 2 C 2 H 5 * B 2 0 3 * H 3 B0 3 or other 
boration combination ones; Si (OC 2 H 5 ) <sub>4* Si (CI ) 
<sub>4or other silicon compound* 

activator 2: alcohols* hydroperoxides* dialkyl peroxides* 
diacyl peroxides* 

activator 3 : water, 
activator 4: oxygen* 

activator 5: aldehydes* ketones or other carbonyl compound 
and those oligomer or polymer* 

activator 6: ethylene oxide* epichlorohydrin* oxetane or 
other cyclic ether, 

activator 7:N, N- dimethylformamide* N, N- 
dimethylacetamide or other amides; aniline* morpholine* 
piperidine or other amines; azobenzene or other azo 
compound* activator 8: N- nitroso dimethyl amine, N- 
nitroso diphenylamine or other N- nitroso compound* 

compoundo which possesses activator 9: trichloro 
melamine* N- chloro succinimide* phenyl sulfenyl chloride 
or other nitrogen-chlorine connection or sulfur-chlorine 
connection 

quantitative relationship of these activator and specific 
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»£*»*a*b£ft*<. 0.005:1-10:1* 
»*L<I± 0.05:1-3.0:1 (DfGBT*fc& 0 

[0028] 

(-f)a>*aicfcct4Riai(A)a^izcfeoT»& 

<7>aa*>;lJ£. *«<D«HAS>*. * 

i-^t->. i-7h^>* i-/*>* l-f'-fe^no 

of-^-U^-f>a;l f 3-^S?x>, M-'O^vx 

a;ttft7»J;u. BB7'j;u. MJ WU7'Jp* 
$/$/5>*©«tt7UJUfc£fc*£¥lf4^ 

c*i6a>»^ »b*#ji4, iMk-esfdi 2 asi 

£tfL"C* 0.005-2 ^E;U* ft £L<I4 0.02-1.0 
^u* £bl::$?f:L<(4 0.03-0.7 ^E;u^fe^ 0 

£t* (-f)(D*ai=ttffl*ti*»atLri4, m 

n-^>£>* n-A.*-y->, n-^^>. n-* 

P^*U->* v^P^^X S/^P^4r>, r 

-tfx h;ux> s ^>b^, X^;uK>-t£x >7> 
>*ffl3J#JSBMb7k*S;^an^>. ?p* 
^+r> x v^ppx^x ^+-y-^fb>v^p 

5h\ $PP*>tf>«0/\Py>fcflMb** 

a;ftllx^;u % R& n-^Jk mm i-?^;u* 
^pe3i->a>^;u*fl>fia*;u7K>»xxT 

C*l60>»»l4, m&XZtzlt 2 m&L±&&£ 

Lxmmt&zttfxz&o 

[0029] 

*fc. frE(P)o>»aic j3it45S?*;u*a^ 

14, 0iJ*[£* tKP/<-**?/Ka. v7Wil/ 
/<-^>Ka. vTvib/WvKi, 7!/ 



transition metal compound in order with the types of activator 
which is used to change in quite diverse, the rule is not 
possible unconditionally. In many cases, activator: specific 
transition metal compound, usually, 0.005: 1 - 10: 1, isrange 
of preferably 0.05: 1-3.0: 1 as mole ratio. 

[0028] 

You can adjust average molecular weight of resin (AI ) which 
is acquired with the ring opening (co ) polymerization in 
method of (J2 ), with types of metathesis catalyst andchanging 
kind and amount* monomer concentration or other reaction 
condition of concentration* polymerization temperature* 
solvent, but suitable amount adding suitable molecular weight 
regulator in the reaction system, adjusts densely is desirable. 

As aforementioned molecular weight regulator, for example 
ethylene* propylene* 1-butene* 1-pentene* 1-hexene* 
1- heptene* 1- octene* 1- nonene* 1- decene or other ;al 
-olefins; 1, 3- butadiene* 1, 4- pentadiene or other the;al and 
thejoa-diolefin type; styrene* ;al -methylstyrene or other 
vinyl aromatic compound; acetylene type; allyl chloride* 
allyl acetate* trimethyl allyloxy silane or other polarity allyl ^ 
compound etc canbe listed. 

Mixing alone or 2 kinds or more, you can use these molecular 
weight regulator. 

amount used of molecular weight regulator, usually, 0.005 - 2 
mole* preferably 0.02-1 .0 mole* furthermore is the 
preferably 0.03-0.7 mole vis-a-vis total monomer 1 mole. 

In addition, for example n- pentane* n- hexane* n-heptane* 
n- octane* n- nonane* n- decane or other alkanes; 
cyclohexane* cycloheptane* cyclooctane* decalin* 
norbornane or other cycloalkane; benzene* toluene* 
xylene* ethyl benzene* cumene or other aromatic 
hydrocarbons; chloro butane* bromo hexane* 
dichloroethane* hexamethylene dibromide* chlorobenzene 
or other halogenated hydrocarbons; ethylacetate* n-butyl 
acetate* acetic acid i- butyl* methyl propionate or other 
saturated carboxylic acid esters etc can be listed as solvent 
whichis used for method of (J2 ). 

Mixing alone or 2 kinds or more, you can use these solvent 
[0029] 

In addition, as for radical copolymerization in method of 
theaforementioned (jp2 ), you can use for example 
hydroperoxides* dialkyl peroxides* diacyl peroxides* azo 
compound or other radical polymerization catalyst, can 
execute in the suitable solvent. 
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JIfSf. 10-100^%, »SL<li 20-95 
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20-60 ^i^/o-efeSo 

it* c fcMct; d a»\ay>iB?- % stfutst, i~io 

© i ff®ft<b7KXa^£tfft£K l-io© i fli 



«fii±a^Lrffiffl-r-6*^t, -*a(8)o> n 

0 n *< 1 Tffc4fc^ft±£# 

(*)o>*aicffiffl**L*(*)m^(ti*. Suiek) 

*fcl*(P)©*aicj:y»6*Lfc«-»B(AI)* 

(*)o*accfe*i(iBHattxxxiu»o3iA* 

I*. BUS* 10-70 ^1/%* $?$L<tt 20-60 

S* 7xy+v>f^t*vl, MJ^nnxh* 
j^+vSs 2-:^f-;u**v*;U7f?- 

il/t+vS, t-?h*$/* JUtf^U*-**/*. 1- 

2-v^p^^-b-;u^-+v*;u^-;u^vS 
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As solvent which is used for method of (jp2 ), was 
illustratedconceming method of for example aforementioned 
(J2 ) you can list otherthan and tetrahydrofuran etc solvent 
which. 

Mixing alone or 2 kinds or more, you can use these solvent. 

In addition, hydrolysis ratio in method of aforementioned 
(jp3 ), usually,is 10-100 mole %* preferably 20-95 
mole %. 

In addition, introduction ratio of acid rupture property ester 
group, usually, is 1 0 - 70 mole %* preferably 20-60 mole % 
with method of aforementioned (jp4 ). 

In addition, regarding to method of aforementioned (jp5 ), as 
the hydrocarbon group of univalent of halogen atom * carbon 
number 1-10 of C and D in the General Formula (8) and 
halogenated hydrocarbon group of univalent of carbon 
number 1-10, it illustrated the for example aforementioned 
General Formula (1) and concerning General Formula (2) you 
can listthose which are similar to basis which. 

norbornene derivative (b ) as, compound which converts ester 
group in compound whichwas illustrated concerning 
aforementioned norbornene derivative (a ) to carboxyl group 
or hydroxyl group can be listed. 

Regarding to this invention, 2 kinds or more mixing 
norbornene derivative (b ), when you use, the n of General 
Formula (8) 0 compound and n which are 1 jointlyuse 
compound which is densely are desirable. 

hydrolysis doing each resin (AI ) which is acquired 
description above (J2 )or with method of (jp2 ) be able to 
acquire (co ) polymer which isused for method of (jp5 ), or 
separately it is possible tosynthesize. 

introduction ratio of acid rupture property ester group, 
usually, is 10 - 70 mole %* preferably 20-60 mole % with 
method of(jp5 ). 

Furthermore, regarding to method of aforementioned (jp6 ), 
for example raethoxymethyl oxy group* ethoxymethyl oxy 
group* n- propoxy methyl oxy group * isopropoxy methyl 
oxy group * n- butoxy methyl oxy group * t-butoxy methyl 
oxy group* phenoxy methyl oxy group* trichloro 
ethoxymethyl oxy group or other linear state acetal group; 
tetrahydrofuranyl oxy group* tetrahydropyranyl oxy group 
or other cyclic acetal group; isopropoxy carbonyl oxy group* 
2- butenyl oxycarbonyl oxy basis and t-butoxycarbonyl oxy 
basis, 1 -methyl -2- propenyl oxycarbonyl you can list oxy 
basis and the cyclohexyloxy carbonyl oxy group* 2- 
cyclohexenyl oxycarbonyl oxy basic or other carbonate 
group; trimethoxy methyl oxy group* triethoxy methyl oxy 
group* tri n- propoxy methyl oxy group* methoxy diethoxy 
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methyl oxy group or other ortho carbonate group; methyl 
ether group * ethyl ether group* n- propyl ether group* 
isopropyl ether group, n- butyl ether group, 2- 
methylpropy 1 ether group * 1 - methy lpropyl ether group * 
t-butyl ether group, cyclohexyl ether group, t-butyl 
cyclohexyl ether group or other (cyclo ) alkyl ether group; 
allyl ether group* 2- butenyl ether group* 2- cyclohexenyl 
ether group* 1- methyl -2- propenyl ether group or other 
alkenyl ether group; benzyl ether group* t-butyl benzyl ether 
group or other aralkyl ether group; vinyl ether group* 1 - 
propenyl ether group * 1 - butenyl ether group* 1,3- 
butadienyl ether group* phenyl vinyl ether group or other 
enol ether group etc as other acid rupture property basis. 



With method of (jp6 ) (To - 1) carboxyl group in each resin 
and 2 and 3 -dihydro-4H-pyran with addition reaction 
esterification reaction* (To - 2) hydroxyl group in each resin 
and 2 and 3 -dihydro-4H-pyran with addition reaction 
etherification reaction* (To - 3) hydroxyl group in each resin 
and esterification reaction etccan be listed with reaction with 
dialkyl dicarbonate as example of insertion reaction ofother 
acid rupture property basis. 

introduction ratio of other acid rupture property basis, usually, 
is 10 - 70 mole %* preferably 20-60 mole % with the 
method of (jp6 ). 

[0030] 

From viewpoint of transparency for radiation resin in this 
invention (A )as, those where carbon * carbon unsaturated 
bond is little are desirable. 

As for this kind of resin (A ), method of for example 
aforementioned (J2 )or ring opening (co ) polymerization of 
aforementioned (jp5 ) with appropriate step in method which 
is done, or following these method, it does hydrogen 
addition* water addition, halogen addition and hydrogen 
halide addition or other addition reaction, beable to acquire 
with densely, Especially aforementioned resin (AI ) which is 
acquired hydrogen addition byreacting is desirable. 

In addition, resin (A ) which is acquired method of 
theaforementioned (jp2 ) and radical (co ) polymerization of 
aforementioned (jp5 ) by method which is done is something 
which substantially does not have carbon * carbon 
unsaturated bond. 

hydrogen addition ratio in resin (AI ) which aforementioned 
hydrogen addition is done preferably 70 % or more* 
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-t?> □ «j K/vx^;u7;i/5-^ A^y^n y K 
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y , »6*i*»iB(Ai)a)feiH3Wii*i*jfi-e»* 
**{*infi£i*. a*. SUE. 

0-200 deg C. #£L<li 20-180 deg C T* 
[0031] 

**Wl::fclt*WlB(AI)iL-CI4. ftKTlESt 
K(AH) . »m(Am)feckt;»IIB(Aiv) *<»*L 

*SfIt(Aii) tt.TE-«a(3)-e**tt*lliSL 

[0032] 
[<b3] 
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furthermore is preferably 90 % or more, particularly 
preferably 100%. 

Those which are used for hydrogen addition reaction of for 
example conventional olefin characteristic compound as 
catalyst which is used for aforementioned hydrogen addition 
reaction, can be used. 

Among this kind of hydrogen addition catalyst, as 
heterogeneous catalyst, solid catalyst etc which bears the for 
example Pd. Pt. Ni. Rh. Ruor other noble metal, in 
carbon, silica, alumina, titania or other support can be 
listed. ' 

Mixing alone or 2 kinds or more, you can use these 
heterogeneous catalyst. 

In addition, for example nickel naphthenate/triethyl 
aluminum, nickel acetoacetonate/triethyl aluminum, cobalt 
octenoate/n- butyl lithium system, titanocene 
dichloride/diethyl aluminum monochloride system and 
rhodium acetate, chloro tris (triphenyl phosphine ) rhodium 
or other rhodium system etccan be listed as homogeneous 
catalyst. 

Mixing alone or 2 kinds or more, you can use these 
homogeneous catalyst. 

Among aforementioned hydrogen addition catalyst, 
heterogeneous catalyst, reactivity is high, also the catalyst 
removal after reacting being easy, is desirable in point where 
the color of resin (AI ) which is acquired is superior. 

With usually, it can execute hydrogen addition reaction, 0 - 
200 deg C. preferably 20-1 80 deg C usually, inunder 
hydrogen gas atmosphere of ambient pressure~300 
atmosphere, preferably 3-200 atmosphere. 

[0031] 

Especially below-mentioned resin (All ), resin (AIII ) and 
resin (AIV )is desirable resin in this invention (AI ) as. 

resin (All ) is resin which contains repeat unit which is 
displayedwith below-mentioned general formula (3). 

[0032] 

[Chemical Formula 3] 
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[0033] 

{In general formula (3), as for n with 0 or 1 , as for A the 
hydrocarbon group of univalent of hydrogen atom* halogen 
atom* carbon number 1-10 or halogenated hydrocarbon 
group of univalent of carbon number 1-10 is shown, X shows 
acid rupture property basis. } 

In general formula (3), as hydrocarbon group of univalent of 
halogen atom * carbon number 1 ~ 1 0 of A or halogenated 
hydrocarbon group of univalent of carbon number 1-10 and 
acid rupture property basis of X, was illustrated for example 
aforementioned General Formula (1) and concerning the 
General Formula (2) those which are similar to basis which 
can be listed. 

resin (All ) as, acid rupture property basis of X General 
Formula (1) and with the resin where basis which is listed 
concerning acid rupture property basis in General Formula (2) 
- (CH 2 ) resin which consists of <sub>i COOR 1 is 
desirable,furthermore acid rupture property basis of 
preferably X basis consists of -COOR 1 , acid rupture property 
basis of particularly preferably X, methoxycarbonyl group * 
ethoxy carbonyl group* n- propoxy carbonyl group* 
isopropoxy carbonyl group * n- butoxy carbonyl group * 2- 
methyl propoxy carbonyl group* 1- methyl propoxy 
carbonyl group* t-butoxycarbonyl group* n- pentyloxy 
carbonyl group and n- hexyloxy carbonyl group, n- heptyl 
oxycarbonyl group* n- octyloxy carbonyl group and n- decyl 
oxycarbonyl group* cyclopentyl oxycarbonyl group* 
cyclohexyloxy carbonyl group, 4 -t-butyl cyclohexyloxy it is 
a resin which consists of carbonyl group and cycloheptyl 
oxycarbonyl group* cyclooctyl oxycarbonyl group or other 
(cyclo ) alkoxy carbonyl group; phenoxy carbonyl group* 4- 
t-butyl phenoxy carbonyl group* 1- naphthyloxy carbonyl 
group or other aryloxy carbonyl group; benzyloxycarbonyl 
group* 4- t-butyl benzyloxycarbonyl group or other 
aralkyloxy carbonyl group. 

In resin (All ), one kind or more it can exist repeat unit which 
is displayedwith general formula (3). 

[0034] 
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[0035] 

[ft 3] 

[0036] 
[ft 4] 



... (4) 




In addition, resin (AIII ) is random copolymer which contains 
repeat unit whichis displayed with below-mentioned general 
formula (3) and repeat unit which isdisplayed with 
below-mentioned general formula (4). 

[0035] 

[Chemical Formula 3] 
[0036] 

[Chemical Formula 4] 



COOH 



[0037] 

C-^S(3)fcctt;-SSjC(4)|CfclNr,n IS&lf 
m l±-t*L^4iaaic 0 £fcli 1 t?&y * A fc<fc 

U b l**ft-eh.aaic**JR^ /\ay>S 
ftjRS 1-10 (7) 1 {ffi<Dj^ft7KmS£fc!4j3t 
Sifc l-io O) l i<D/\ay>ftKft*«S* 
L.XI4IMIlStt***-ro] 

-»a(3)fc *tf-jR3S(4)l=fet^T. A £ «fctf B 

©Aay>ii(?, MUti* i-io <z> i fisa>»ft* 
%£$*:i*ftX9t -io <d i «a>/\py>ft«t 

ftTKifiS* mtlz X ©»BBStt*tLTI*. #J 
*l£* I^FlB-figIe(l)fcc}:^/-flfiS(2)ICOL^r 

(i)te*t;-fta(2)icfe(t*iMii»tt«Kotx 

TSlffc^CH^COOR 1 3^63tE*«K3&<»* 
L<,*6I=»*L<I* X aifcgH$ltt£fit£ 
-COOR 1 ^&ftS»K"Cfty,1#l-»*UI4X 
(DiiUttlA^ ^h+v*^*-^** xMr 

v*/u?t?=.;u*, n-^P/K^rv*;i/7K-;uS, >f 
;uft* 2->^;b^n**S/*;u*-;u». i->^ 

^-JUs n-*^;u* *$/*;M5-;u*. n-x 



[0037] 

{general formula (3) and in general formula (4), as for n and 
m in respectiveindependence with 0 or 1 , as for A and B 
hydrocarbon group of univalent of hydrogen atom* halogen 
atom* carbon number 1-10 or halogenated hydrocarbon 
group of univalent of carbon number 1-10 is shown in 
therespective independence, X shows acid rupture property 
basis. } 

general formula (3) and in general formula (4), as 
hydrocarbon group of univalent of the halogen atom* carbon 
number 1-10 of A and B or halogenated hydrocarbon group* 
of univalent of carbon number -10 and acid rupture property 
basis of X, was illustrated for example aforementioned 
General Formula (l)and concerning General Formula (2) 
those which are similar to basis whichcan be listed. 

resin (AIII ) as, acid rupture property basis of X General 
Formula (1) and with the resin where basis which is listed 
concerning acid rupture property basis in General Formula (2) 
- (CH 2 ) resin which consists of <sub>i COOR 1 is 
desirable ) furthermore acid rupture property basis of 
preferably X basis consists of -COOR 1 , acid rupture property 
basis of particularly preferably X, methoxycarbonyl group* 
ethoxy carbonyl group* n- propoxy carbonyl group* 
isopropoxy carbonyl group* n- butoxy carbonyl group* 2- 
methyl propoxy carbonyl group* 1- methyl propoxy 
carbonyl group * t-butoxycarbony I group * n- pentyloxy 
carbonyl group, n- hexyloxy carbonyl group and n- heptyl 
oxycarbonyl group* n- octyloxy carbonyl group, n- decyl 
oxycarbonyl group* cyclopentyl oxycarbonyl group* 
cyclohexyloxy carbonyl group, 4 -t-butyl cyclohexyloxy it is 
a resin which consists ofcarbonyl group and cycloheptyl 
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it It s M n * 20/80-95/5 * » * L < it 

30/70-90/10 -efc<£> a 

[0038] 

£fc* ®I§(AIV) li.TIB-^^(5)-CS^tl^ 



[0039] 

Hb5] 




... (5) 



oxycarbonyl group* cyclooctyl oxycarbonyl group or other 
(cyclo ) alkoxy carbonyl group; phenoxy carbonyl group* 4- 
t-butyl phenoxy carbonyl group* 1- naphthyloxy carbonyl 
group or other aryloxy carbonyl group; benzyloxycarbonyl 
group* 4- t-butyl benzyloxycarbonyl group or other 
aralkyloxy carbonyl group. 



mole ratio of repeat unit which is displayed with general 
formula (3) in the resin (AIII ) and repeat unit which is 
displayed with general formula (4), usually ,20/80 - 95/5, is 
preferably 30/70-90/10. 

In resin (AIII ), one kind or more it can exist repeat unit 
which is displayedwith general formula (3) and repeat unit 
which is displayed with general formula (4),respectively. 

[0038] 

In addition, resin (AIV ) is random copolymer which contains 
repeat unit whichis displayed with below-mentioned general 
formula (5) and repeat unit which isdisplayed with 
below-mentioned general formula (6). 

[0039] 

[Chemical Formula 5] 



[0040] 
lit 6] 




(6) 



[0040] 

[Chemical Formula 6] 



[0041] 

C-^iC(5)fcJ:lX-|gie(6)IZfc s ^r,A fefctf 

b it^ft^ti&iLiz&mm^s'^B'f^m*. 
stmwi i-io <d i m<Dj&{t7mm*tzit§im$ti 
i-io (D i m<D/\u?yitmit&mm$:7FUx 
ti&tfYitztifti&iLiz&mm^s / \py> 
* mm^L i-io <d i m<Dwiit&m&. mm 



[0041] 

{general formula (5) and in general formula (6), A and B 
shows hydrocarbon group of the univalent of hydrogen atom* 
halogen atom* carbon number 1-10 or halogenated 
hydrocarbon group of univalent of carbon number 1-10 in 
therespective independence, X and Y shows halogenated 
hydrocarbon group or acid rupture property basis of univalent 
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<tt-oli|fcBBHtt»-e*«o ) 



-tta(5)fi*tx-itta(6)izfeL^r . a, b. x & 

<fctf Y <D/\ny>fH^ &%9t 1-10 (7) 1 «D 
K<fc****fcf4ft*» 1-10 0) 1 «(D/\a^ 

>ft*Mb***, attffc x fccktf Y OBftBflS 
t£g<kLTI4. #J*[£. »IE-*3t(i)*Jcfctf- 
«SC(2)lcoiAT«*Lfc*i:H«©tia)S»lf 



tSfig(AIV) tLTI4,XteJ:t;Yffl|fcHH1t» 
36<-»a(l)fccfct;-«3«(2)lcfelt4»BHS1t 

S[zo^T3*(f fcS-(CH 2 )i coor 1 fre>#4tt 

lltfffSU. $blc»SL<Ii X ficfctf Y <7>K 
BH£1££*<£ -COOR 1 ^6&*»BBrfty, 
*L<f* X fccfct; Y OKHSttttA^ * 
h**>*;U7K-;u*. xMrv*;UTf?- jug s n- 

-;ug. t-^h*S/*;u7K-;u*. n-'Og^u* 
;ug. n-^+*>;u7l-*v*;u7tC- 

;Ug. n-^^JU^+v^iUTK-JU* , n-*^ 

-;ug. v^p^>^;u^v*;utKzljus % v 
^p^v;ut|-+v*;u7^-;uS. 4-t-^;uv 
^p^vjU7h+v*;u/l^-;u*. ww^?? 
i^>*;i/#-jH, v^p*^;u^v* 
;U7K-;uSH<7)(v^P)T7UP*S/*^7tC™;i/ 
S;7xy+i/^i;u7t"C- ;ug v 4-t-^;u^xy* 
v*;u7fc-;us s i-^-^^;u^v*;u7K-;u 

*H(D7U-P+v*JU7Kz:;uS;^>v7U^+ 

»K(Aiv) icfcit*-«a(5)-ea*n*iijg 

it I* . a * , 5/95-95/5 . * L < !4 
l0/90~90/l0T*fe£o 

iBL*ttfcJ:t;-Jfta(6)-caa?ti«liiEL*fi 
[0042] 

**wi3fc(+4»ii(A)a)y;u/<-5x-*>3> 
»(iaT, rMwjtt^o )i4. a 

St. 5,000-300,000, »SL<I4 5,000-200,000. 



of hydrocarbon group . carbon number 1 - 1 0 of univalent of 
hydrogen atom, halogen atom, carbon number 1-10 in 
respectiveindependence, at same time inside at least one of X 
and Y is acid rupture property basis. } 

general formula (5) and in general formula (6), as 
hydrocarbon group of univalent of the halogen atom, carbon 
number 1 - 1 0 of A, B . X and Y or halogenated hydrocarbon 
group, of univalent of carbon number 1-10 and acid rupture 
property basis of X and Y, was illustrated for example 
aforementioned General Formula (l)and concerning General 
Formula (2) those which are similar to basis whichcan be 
listed. 

resin (AIV ) as, acid rupture property basis of X and Y 
General Formula (1) and with the resin where basis which is 
listed concerning acid rupture property basis in General 
Formula (2) - (CH 2 ) resin which consists of <sub>i COOR 1 is 
desirable,furthermore acid rupture property basis of 
preferably X and Y basis consists of -COOR 1 , acid rupture 
property basis of particularly preferably X and Y, 
methoxycarbonyl group, ethoxy carbonyl group, n- 
propoxy carbonyl group, isopropoxy carbonyl group, n- 
butoxy carbonyl group. 2- methyl propoxy carbonyl group. 
1- methyl propoxy carbonyl group, t-butoxycarbonyl 
group, n- pentyloxy carbonyl group and n- hexyloxy 
carbonyl group, n- heptyl oxycarbonyl group, n- octyloxy 
carbonyl group and n- decyl oxycarbonyl group, cyclopentyl 
oxycarbonyl group, cyclohexyloxy carbonyl group, 4 
-t-butyl cyclohexyloxy it is a resin which consists of carbonyl 
group and cycloheptyl oxycarbonyl group, cyclooctyl 
oxycarbonyl group or other (cyclo ) alkoxy carbonyl group; 
phenoxy carbonyl group. 4- t-butyl phenoxy carbonyl 
group. 1- naphthyloxy carbonyl group or other aryloxy 
carbonyl group; benzyloxycarbonyl group. 4- t-butyl 
benzyloxy carbonyl group or other aralkyloxy carbonyl group. 



mole ratio of repeat unit which is displayed with general 
formula (5) in the resin (AIV ) and repeat unit which is 
displayed with general formula (6), usually,5/95 - 95/5, is 
preferably 10/90-90/10. 

In resin (AIV ), one kind or more it can exist repeat unit 
which is dispiayedwith general formula (5) and repeat unit 
which is displayed with general formula (6),respectively. 

[0042] 

average molecular weight based on polystyrene (Below, "Mw 
" with you say.'), usually, 5,000 - 300,000, preferably 
5,000-200,000. furthermore is the preferably 
10,000-100,000 with gel permeation chromatography (GPC ) 
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$blC$?£L<l* 10,000-100,000 "CftSo 
ZO)^. »fll(A)ffl Mw A< 5,000 5fe3tl?l4. U 

fc 300,000 ££gx.£<h* l^XhtLTOSfttt 

3i<«T««lRl3&<ft*o 

£fc* **W[cfclt**JIS(A)0* i 3X|E»ja 
l*,»*L<l* 80-180 deg C. *6IC»*L<I4 
90-170 deg C (7)^ffl[cfe§ 0 

#IB(A)a>#5X|i»jfi# 80-180 
deg C ©JfiBlcfc^ZfclCjzy % L/S/XhtLTfl) 

[0043] 

2b!::* *3BWlcfcMt4»IB(A). #*L<li» 
J5l(Ai) ,»ic»*L<tt«flB(An) ,«ffi(Ain) 

fecfelX»K(AIV) l*,^«*^><ElMSif»* 
LTO)tBjiS^&f*lc#Jt-rK$^|(!lfc©ffi|tL 

>?<Dmmwmiv m.v m.vim, vnssas 
cfci; vni ttoftH««*(f scfc#-e#* 0 

3ppm JUT. 2ppm JUTirU SfcSB&A 
<D^*m£ 300ppb JUT, lOOppb JUTtf 

&ztffi#*L<* *6icaffl/\py>a>*« 

* 3ppm JUT* »l= 2ppm JUTtL* j^O»H* 
Jl<D^*r«£ 300ppb JUT. ttlc lOOppb 1UT£ 
+&Zk&»*Ll\ 



niat**ffl^r*iiK*:*«jfr*Ba>*By 

»**^l**/rttffl.(b)»IIB»5S©«!*I=* 

*ffl*a«iii«ato**&*5-&-^, wen 

b(D^ar^7K(Dft^yfcT;u*utt7K^?^fe 



of resin (A ) in this invention. 

In this case, Mw of resin (A ) under 5,000, decreases, is a 
tendency where heat resistance as resist in addition when it 
exceeds300,000, decreases is a tendency where developing 
behavior as resist. 

In addition, as for glass transition temperature of resin (A ) in 
this invention, preferably 80- 1 80 deg C * furthermore there 
is a range of preferably 90-170 deg C, 

In this case, etc especially is superior radiation-sensitive resin 
composition where heat resistance* sensitivity dueto fact that 
glass transition temperature of resin (A ) is a range of 80 - 1 80 
deg C, as resist can be acquired. 

Regarding to this invention, mixing alone or 2 kinds or more, 
you can use resin (A ). 

[0043] 

Furthermore, resin in this invention (A ), preferably resin 
(AI ), particularly preferably resin (All ),resin (AIII ) and 
resin (AIV ), when impurity is little, is desirable. 

This impurity, when producing each resin mainly, being 
something whichderives in catalyst which is used, can list 
Periodic Table Group IV* Group V* Group VI* Group 
VII of fluorine, chlorine* bromine or other halogen and 
Deming and metal etc of Group VIII as example of impurity 
which especially it should consider from viewpoint as resist. 

In this case, content of remains halogen in resin isdesignated 
as 3 ppm or less, especially 2 ppm or less, in addition 
content of the residual metal is designated as 300 ppb or less* 
especially 100 ppb or less, it is desirabledensely, furthermore 
content of remains halogen is designated as 3 ppm or less* 
especially 2 ppm or less, at same time content of residual 
metal isdesignated as 300 ppb or less* especially 1 00 ppb or 
less, it is desirable densely. 

When producing semiconductor in addition to sensitivity* 
resolution* process stability as resist bydesignating content 
of these impurity as aforementioned value or less, etc,making 
use of radiation-sensitive resin composition of this invention, 
yield rate etc furthermore isimproved. 

As method which decreases impurity in resin, in case of 
theremains halogen, with pure water of (a ) resin solution 
combination with washingor liquids extraction and 
ultrafiltration* centrifugal separation or other physical 
purification method and (c ) method etc which uses the 
alkaline aqueous solution or acidic water solution in place of 
pure water with these method can belisted with pure water of 
washing or liquids extraction and (b ) resin solution. 

In addition, in case of residual metal, treating description 
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[0044] 

**wiz*^r«ffl*n*(B)flt»«fl!)iB» 

(KIT, r»3fejtt\5„)[=j:y||SJ8±-r**tt 
a«fttt»*£ffl(Bn\ rW6£ffl(B)ji^3.) 

ft(A)£J:t;/l&li*&r«itM8tt£ft]*| 



C«>J:a<ElU8^ffl(B)tLri*, 1 

2 /\Py>^*ft^«, 3 5?7 % y^-h>ft^«l» 4 

w*i6©||«*fe*|(B)fl!)«tLrii» TiBrottf) 
1 *-OA*I 

^--0 A&kLXlt. wait. a—F-^jum* 

K— AHJ7U— K v37x^JU3— K- 
^Atf U>7JU**- K v^i-;ua— h*— «5 
AKxv^^-tf^XJU**— K t*X(4-t-^5 1 
;U7x.=:;i/)3— K-^AHJ7U— K t*X(4-t-^ 

^;U7x-;u)3— K-^AKxv^^-tf^x 
k tfx(4-t-?*;u7x=/U)3— K— 

A:f:7$U>X;U**— K fc*X(4-t-?^U7x 

-;u)3— K-^a^i^^/u^pt^^*— 

k h'J^x-^XjU/^-^Ah'J^U— h, HJ7 

i-;ux;^-^A^-it7;u^-P7 , >^ ; E^ 

— h h'J^xZL^XjU/^-^A-j-^U^X^TtN 
*— k (tKn^^x-^^-tf^^juxjl/ 
*-^ahux>;*ju**— k H-F7?)\,7-k 

bjL^Wtt^—^At-'Jyis— k V^P^^> 

;u^;u(2-^-+vv'£7P^^vJU)x i ;u7^-^A 
k vv^n^y;K2-t+Vv^P's 
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above (a ) - inaddition to method which is similar to method 
of (c ), (d ) resin, with oxidation* reduction, ligand exchange 
and counterion exchange etc,after raising solvent of residual 
metal in resin or solubility to thewater considerably, 
description above (a ) - you can list method etcwhich it treats 
with method of (c ). 

It can execute treatment which decreases these impurity, with 
theappropriate step after polymerizing which produces resin. 

[0044] 

(B ) acid generator 

Regarding to this invention, as for radiation-sensitive acid 
generator (Below, "acid generator (B )" with you say. ) which 
generates acid due to lighting (Below, "Exposure" with you 
say. ) of (B ) radiation which is used, in action of the acid 
which occurs due to exposure, resin (A ) and/or cision doing 
acid rupture property basis which exists in acid rupture 
property additive which it mentions later, the exposed part of 
result resist coating becomes ease of solubility in alkali 
development liquid, It is something which possesses action 
which forms resist pattern of positive type. 

This kind of acid generator (B ) as, 1 onium salt* 2 halogen 
containing compound* 3 diazo ketone compound* 4 sulfone 
compound* 5 sulfonic acid chemical compound etc can be 
listed. 

As example of these acid generator (B ), below-mentioned 
ones can be listed. 

1 onium salt 

As onium salt, for example iodonium salt* sulfonium salt* 
phosphonium salt* diazonium salt and pyridinium salt etc 
can be listed. 

As embodiment of desirable onium salt, diphenyl iodonium 
triflate* diphenyl iodonium pyrene sulfonate* diphenyl 
iodonium dodecylbenzene sulfonate* bis (4 -t-butyl phenyl ) 
iodonium triflate* bis (4 -t-butyl phenyl ) iodonium 
dodecylbenzene sulfonate* bis (4 -t-butyl phenyl ) iodonium 
naphthalene sulfonate* bis (4 -t-butyl phenyl ) iodonium 
hexafluoroantimonate* triphenyl sulfonium triflate* 
triphenyl sulfonium hexafluoroantimonate* triphenyl 
sulfonium naphthalene sulfonate* (hydroxyphenyl ) benzene 
methyl sulfonium toluene sulfonate* 1- (naphthyl aceto 
methyl ) thiolanium triflate* cyclohexyl methyl (2 -oxo 
cyclohexyl ) sulfonium triflate* dicyclohexyl (2 -oxo 
cyclohexyl ) sulfonium triflate* dimethyl (2 -oxo 
cyclohexyl ) sulfonium triflate* dimethyl (4 -hydroxy 
naphthyl ) sulfonium triflate* dimethyl (4 -hydroxy 
naphthyl ) sulfonium tosylate* dimethyl (4 -hydroxy 
naphthyl ) sulfonium dodecylbenzene sulfonate* dimethyl (4 
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Zf\y— k v>^;i/(4-tKa*i/-^-^;u)x;u^ 
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h,i/^;K4-tKn+->^7f L JU)7>;U/1^-t7A 
*7*U:/X;U**— k v7x^U3-K-^A 

^fc^A*:/^— a;i»**-k (4-fcKP* 
v^x^u^^v^u^uxjUTN-^Akui 

/\p>f>#*nb£&i£Lrii. ffilitli, /\n? 

li, 7x-;u-t*X(h'J^an>^;u)- s -h'J7v 
^h4rv7i-;u-t*7.(h , J^no^;u)- s -h , J 
7^>.*7^l>-fc*X(MJ?PP;* : ?JU)-s-MJ7 
i?>»fl)(h«J^apy^;U)-s-hU75?>«*# 
^S\l,l-lfX(4-$PP7x:i;u>2,2,2-HJ$PPX 
If SCfctfT**. 

3 v7^h>lb^i 

S?71/*-H/fl:£*£L"CI4, mtf, 

2,3,4,4' --Th^tKnK>*/7iy>© l,2-+^h 

+/>v7vK-4-x;u7t-x>KxxT-;b*fcfi 1,2- 

l,l,l-h<JX(4-tKn*S/7x— ;u)x4r>(D 1,2-^ 
7h*y>2?72/K-4-XiU*>ilxxx^*fcl* 

4 x;u*Mb^ 

»*Li^;u*><b^«a>JM*ffiiiLri4, 4-h 
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-hydroxy naphthyl ) sulfonium naphthalene sulfonate, 
diphenyl iodonium hexafluoroantimonate. triphenyl 
sulfonium camphor sulfonate * (4 -hydroxyphenyl ) benzyl 
methyl sulfonium toluene sulfonate etc can be listed. 



2 halogen containing compound 

As halogen containing compound, for example haloalkyl 
group-containing hydrocarbon compounds haloalkyl 
group-containing heterocyclic compound etc can be listed. 

As embodiment of desirable halogen containing compound, 
phenyl-bis (trichloro methyl ) -s-triazine. methoxyphenyl-bis 
(trichloromethyl ) -s-triazine. naphthyl-bis 
(trichloromethyl )-s-triazine or other (trichloromethyl ) 
-s-triazine derivative and, 1 and 1 -bis (4 -chlorophenyl ) - 2, 

2 and 2-trichloroethane etc can be listed. 

3 diazo ketone compound 

As diazo ketone compound, for example 1, 3- diketo -2- diazo 
compound, diazo benzoquinone compound, diazo 
naphthoquinone compound etc can be listed. 

As embodiment of desirable diazo ketone, 1 and 2 
-naphthoquinone diazide-4- sulfonyl chloride. 1, 2- 
naphthoquinone diazide-5 -sulfonyl chloride. 2,3,4, 
4&apos;-tetrahydro benzophenone 1 and 2 -naphthoquinone 
diazide-4- sulfonic acid ester orl and 2 -naphthoquinone 
diazide-5-sulfonic acid ester. 1,1, 1- tris (4 -hydroxyphenyl ) 
ethane 1 and 2 -naphthoquinone diazide-4- sulfonic acid ester 
or 1 and 2 -naphthoquinone diazide-5-sulfonic acid ester etc 
canbe listed. 

4 sulfone compound 

As sulfone compound, for example;be -keto sulfone. the;be 
-sulfonyl sulfone and the;al of these compound -diazo 
compound etc can be listed. 

As embodiment of desirable sulfone compound, 4 -tris 
phenacyl sulfone. mesityl phenacyl sulfone. bis (phenyl 
sulfonyl ) methane etc can belisted. 
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a*spicML-c. a« % o.i~io isv. a?£L< 

14 0.5-7 MS&-e&£„ 

C<Z)ii£. IMB£fl(B)a>ffifflS^ 0.1 MSB 

[0045] 

ftHlllttSft]*! 

*B(A)j6<» *B(ai)» ^li(Aii) , ^8i(Ani)fc 

J=tf»B(AIV) (0 *5I=» WHHtt****-* 

•(bit. raB»ttamjHjii^.)Sii*t- 
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5 sulfonic acid chemical compounds 

As sulfonic acid chemical compound, for example alkyl 
sulfonic acid ester* alkyl sulfonic acid imide* haloalkyl 
sulfonic acid ester* aryl sulfonic acid ester* imino sulfonate 
etc can be listed. 

As embodiment of desirable sulfonic acid chemical 
compound, tris triflate* nitrobenzyl-9, 1 0-diethoxy 
anthracene -2- sulfonate* trifluoromethane sulfonyl bicyclo 
[ 2.2 . 1] hepto-5-en-2, 3- di carbodiimide* N- hydroxy X 
comb imide triflate* 1,8-naphthalenedicarboxylic acid imide 
triflate etc of benzoin tosylate* pyrogallol can be listed. 



Among these acid generator (B ), especially, diphenyl 
iodonium triflate* bis (4 -t-butyl phenyl ) iodonium triflate * 
triphenyl sulfonium triflate* cyclohexyl methyl (2 -oxo 
cyclohexyl ) sulfonium triflate* dicyclohexyl (2 -oxo 
cyclohexyl ) sulfonium triflate* dimethyl (2 -oxo 
cyclohexyl ) sulfonium triflate* 1- (naphthyl aceto methyl ) 
thiolanium triflate* 4- hydroxy naphthyl dimethyl sulfonium 
triflate* dimethyl (4 -hydroxy naphthyl ) sulfonium triflate* 
trifluoromethane sulfonyl bicyclo [ 2,2.1 ] hepto-5-en-2, 3- di 
carbodiimide* N- hydroxy X comb imide triflate* 
1 ,8-naphthalenedicarboxylic acid imide triflate etc is 
desirable. 



Regarding to this invention, mixing alone or 2 kinds or more, 
you can use acid generator (B ). 

amount used of acid generator (B ), usually, is 0.1 - 10 parts 
by weight* preferably 0.5-7 parts by weight from viewpoint 
which guarantees sensitivity and developing behavior as 
resist, resin (A )vis-a-vis 100 parts by weight. 

In this case, amount used of acid generator (B ) decreases, 
under 0.1 weightsections, sensitivity and developing behavior 
in addition when it exceeds 10 parts by weight, transparency 
for radiation decreasing, to be acquired resist pattern of 
rectangular is a tendency which becomes difficult. 

[0045] 

acid rupture property additive 

resin (A ), resin (AI ), resin (All ), resin (AIII ) and like the 
resin (AIV ), when it possesses acid rupture property basis, 
cision doing with theaction of acid, contrast by combining 
compound (Below, "acid rupture property additive " with you 
say. ) whichpossesses basis where affinity for alkali 
development liquid improves, as chemically amplifying type 



Page 32 Paterra Instant MT Machine Translation 



JP1998111569A 



(Da>h7;*h££bl3|S]±£-&&C<ttf-Ir^iio 

»e(A)4<«Baattaist.fc«cL^«^, * 



c<d kotemmmfemuMtLxit. t- 

[0046] 

t-?*;U(JW*'J \s-VI{*9)TW )\>M 

7^Ub— h/(>$)7^'J;UK/7^-7>5F;U>t^ 

U b— h/>5 1 JK>^)7f J U-h/(>$)7-{"J;U 
^h^v^P^-^S^'JU— MtS£ 

U— K>*)7£'J iH/f h^fc Kp b: 
£)7?YU-h&«£i*.t-:^;u(.*$)7£ , Ju 

—Yl**M*9)7M L/-h/(*$)7?U JHI/3- 
**7*>^P'v*i/JK/*)7?'.>l'-h&S£ 

u— h/(>^)7^'j;uK/-<v^;i/-;u(^)7^'J 

7 L h : 7tKae : 7-;U(^)7^ , JU-h<Dm?iM 

t- h^t Kp tiy-M**)7<7') 
JK*$)7$Ub-h£fi£i*» xh^tKPt°7- 

^(^)7^ | JU-K^)7^ | jjm«m^ft, 

=r V=y t K P t: 5— JK>*)7$ 'J U— h/> f- M * 



1998-4-28 

positive resist furthermore it can improve. 

In addition, when resin (A ) does not have acid rupture 
property basis, in order the radiation-sensitive resin 
composition of this invention to use, as chemically amplifying 
type positive resist acid rupture property additive is combined 
isnecessary densely. 

As this kind of acid rupture property additive, polymeric 
compound or low-molecular weight compound which at least 
1 kind itpossesses hydroxy group or other acid rupture 
property basis which with hydroxy group and/or carboxyl 
groups 3- oxo cyclohexyl group which is protected with 
hydroxy group and/or carboxyl group * tetrahydropyranyl 
group which is protected with for example t-butyl group with 
protected carboxyl s isobornyl group isprotected with 
protected carboxyl s t-butoxycarbonyl group can be listed. 

[0046] 

Among acid rupture property additive, as polymeric 
compound, (co ) polymer which repeat unit which ischosen 
from group of for example t-butyl (meth ) acrylate units 
tetrahydropyranyl (meth ) acrylate units 3- oxo cyclohexyl 
(raeth ) acrylate unit and the isobornyl (meth ) acrylate at least 
1 kind is contained can be listed. 

As embodiment of this kind of polymeric compound, 
homopolymer v t-butyl (meth ) acrylate/methyl (meth ) 
acrylate copolymers t-butyl (meth ) acrylate/ (meth ) acrylic 
acid copolymers t-butyl (meth ) acrylate/methyl (meth ) 
acrylate/ (meth ) acrylic acid copolymers t-butyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/adamantyl (meth ) acrylate copolymers t-butyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/adamantyl methyl (meth ) acrylate copolymers t-butyl 
(meth ) acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/tetra cyclodecanyl (meth ) acrylate copolymers t-butyl 
(meth ) acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/tetrahydropyranyl (meth ) acrylate copolymers t-butyl 
(meth ) acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/3- oxo cyclohexyl (meth ) acrylate copolymers t-butyl 
(meth ) acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/isobornyl (meth ) acrylate copolymer; of t-butyl (meth ) 
acrylate 



homopolymers tetrahydropyranyl (meth ) acrylate/methyl 
(meth ) acrylate copolymers tetrahydropyranyl (meth ) 
acrylate/ (meth ) acrylic acid copolymers tetrahydropyranyl 
(meth ) acrylate/methyl (meth ) acrylate/ (meth ) acrylic acid 
copolymers tetrahydropyranyl (meth ) acrylate/methyl 
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(meth ) acrylate/ (meth ) acrylic acid/adamantyl (meth ) 
acrylate copolymers tetrahydropyrahyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/adamantyl methyl (meth ) acrylate copolymer, 
tetrahydropyranyl (meth ) acrylate/methyl (meth ) acrylate/ 
(meth ) acrylic acid/tetra cyclodecanyl (meth ) acrylate 
copolymer, tetrahydropyranyl (meth ) acrylate/methyl 
(meth ) acrylate/ (meth ) acrylic acid/t-butyl (meth ) acrylate 
copolymer, tetrahydropyranyl (meth ) acrylate/methyl 
(meth ) acrylate/ (meth ) acrylic acid/3- oxo cyclohexyl 
(meth ) acrylate copolymer, tetrahydropyranyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/isobornyl (meth ) acrylate copolymer; of 
tetrahydropyranyl (meth ) acrylate 



3 -oxo cyclohexyl horaopolymer, of (meth ) acrylate 

3 -oxo cyclohexyl (meth ) acrylate/methyl (meth ) acrylate 
copolymer, 

3 -oxo cyclohexyl (meth ) acrylate/ (meth ) acrylic acid 
copolymer, 

3 - oxo cyclohexyl (meth ) acrylate/methyl (meth ) acrylate/ 
(meth ) acrylic acid copolymer, 3- oxo cyclohexyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/adamantyl (meth ) acrylate copolymer, 3- oxo 
cyclohexyl (meth ) acrylate/methyl (meth ) acrylate/ (meth ) 
acrylic acid/adamantyl methyl (meth ) acrylate copolymer, 
3- oxo cyclohexyl (meth ) acrylate/methyl (meth ) acrylate/ 
(meth ) acrylic acid/tetra cyclodecanyl (meth ) acrylate 
copolymer, 3- oxo cyclohexyl (meth ) acrylate/methyl 
(meth ) acrylate/ (meth ) acrylic acid/t-butyl (meth ) acrylate 
copolymer, 3- oxo cyclohexyl (meth ) acrylate/methyl 
(meth ) acrylate/ (meth ) acrylic acid/tetrahydropyranyl 
(meth ) acrylate copolymer, 3- oxo cyclohexyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/isobornyl (meth ) acrylate copolymer * isobornyl (meth ) 
acrylate homopolymer, isobornyl (meth ) acrylate/methyl 
(meth ) acrylate copolymer, isobornyl (meth ) acrylate/ 
(meth ) acrylic acid copolymer, isobornyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic acid 
copolymer, isobornyl (meth ) acrylate/methyl (meth ) 
acrylate/ (meth ) acrylic acid/adamantyl (meth ) acrylate 
copolymer, isobornyl (meth ) acrylate/methyl (meth ) 
acrylate/ (meth ) acrylic acid/adamantyl methyl (meth ) 
acrylate copolymer, isobornyl (meth ) acrylate/methyl 
(meth ) acrylate/ (meth ) acrylic acid/tetra cyclodecanyl 
(meth ) acrylate copolymer, isobornyl (meth ) 
acrylate/methyl (meth ) acrylate/ (meth ) acrylic acid/t-butyl 
(meth ) acrylate copolymer, isobornyl (meth ) 
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acrylate/methyl (meth ) acrylate/ (meth ) acrylic 
acid/tetrahydropyranyl (meth ) acrylate copolymer * 
isobornyl (meth ) acrylate/methyl (meth ) acrylate/ (meth ) 
acrylic acid/3- oxo cyclohexyl (meth ) acrylate copolymer etc 
can be listed. 



Mixing alone or 2 kinds or more, you can use these polymeric 
compound. 

[0047] 

In addition, adamantane carboxylic acid t-butyL adamantane 
carboxylic acid tetrahydropyranyU adamantane carboxylic 
acid 3- oxo cyclohexyL adamantane t-butyl acetate* 
adamantane acetic acid tetrahydropyranyU adamantane 
acetic acid 3- oxo cyclohexyl; 1- naphthylacetic acid t- butyl, 
1 -naphthylacetic acid tetrahydropyranyU 1- naphthylacetic 
acid 3- oxo cyclohexyU 2- naphthylacetic acid t- butyl and 2 
-naphthylacetic acid tetrahydropyranyU 2- naphthylacetic 
acid 3- oxo cyclohexyU 1- naphthic acid t-butyU 1- 
naphthic acid tetrahydropyranyU 1- naphthic acid 3- oxo 
cyclohexyU 2- naphthic acid t-butyL 2- naphthic acid 
tetrahydropyranyU 2- naphthic acid 3- oxo cyclohexyl; coli 
o< acid t-butyL coli o< acid tetrahydropyranyU coli o 
< acid 3- oxo cyclohexyl; 1- t-butoxycarbonyl oxy 
naphthalene * 2- t-butoxycarbonyl oxy naphthalene , 1,5 -bis 
(t-butoxycarbonyl oxy) naphthalene* 1- carbo-t-butoxy 
methoxy naphthalene v 2- carbo-t-butoxy methoxy 
naphthalene* 1,5-bis (carbo-t-butoxy methoxy ) naphthalene 
etccan be listed among acid rupture property additive, as 
embodiment of low-molecular weight compound. 



Mixing alone or 2 kinds or more, you can use these 
low-molecular weight compound. 

In addition, regarding to this invention, it is possible to jointly 
use the polymeric compound and low-molecular weight 
compound as acid rupture property additive. 

blended amount of acid rupture property additive, usually, is 
200 parts by weight or less* preferably 5-1 50 parts by 
weight resin (A ) vis-a-vis 1 00 parts by weight. 

In this case, when blended amount of acid rupture property 
additive exceeds 200 parts by weight, there isa tendency 
where adhesiveness to substrate decreases. 
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[0048] 

In addition, you can improve positive type radiation-sensitive 
resin composition of this invention, from perpendicularity of 
side wall of resist pattern in effective by combining 
compound (Below, "Louis base additive " with you say. ) 
whichoperates as Louis base vis-a-vis acid which occurs from 
acid generator (B ). 

As this kind of Louis base additive, for example 
nitrogen-containing basic compound and its salt, carboxylic 
acid and the alcohols etc can be listed, but nitrogen-containing 
basic compound is desirable. 

As embodiment of aforementioned nitrogen-containing basic 
compound, triethylamine, tri n- propyl amine, tri isopropyl 
amine, tri n- butylamine, tri n- hexyl amine, 
triethanolamine, triphenyl amine, aniline, N, N- dimethyl 
aniline and 2-methylaniline, 3- methylaniline, 4- 
methylaniline, 4- nitroaniline, 1- naphthyl amine, 2- 
naphthyl amine, diphenylamine, ethylenediamine, 
tetramethylene diamine, hexamethylene diamine, 
pyrrolidine, piperidine or other amine compound; 
imidazole, 4- methyl imidazole, 4- methyl -2- phenyl 
imidazole, thiabendazole or other imidazole compound; 
pyridine, 2- methylpyridine, 4- ethylpyridine, 2- 
hydroxypyridine, 4- hydroxypyridine, 2- phenyl pyridine, 
4- phenyl pyridine, nicotinic acid, nicotinic acid amide, 
quinoline, acridine or other pyridine compound; purine, 
1,3,5-triazine, triphenyl- 1, 3, 5-triazine, 1,2, 3- triazole, 1,2, 
4- triazole, urazol or other other nitrogen-containing 
heterocyclic compound etc can be listed. 



Mixing alone or 2 kinds or more, you can use these 
nitrogen-containing basic compound. 

blended amount of Louis base additive, usually, is 1 mole or 
less, preferably 0.05-1 mole acid generator (B ) vis-a-vis 1 
mole. 

In this case, when blended amount of Louis base additive 
exceeds 1 mole, decreasesthere is a tendency where 
sensitivity as resist. 

[0049] 

Furthermore, according to need % other various additives can 
be combined in radiation-sensitive resin composition of the 
this invention. 

As this kind of additive, surfactant which shows action which 
improves for example coating property, developing behavior 
etc can be listed. 

As aforementioned surfactant, for example polyoxyethylene 
lauryl ether, polyoxyethylene stearyl ether, other than 
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polyoxyethylene oleyl ether, polyoxyethylene octyl phenyl 
ether, polyoxyethylene nonyl phenyl ether, polyethylene 
glycol dilaurate, polyethylene glycol distearate or other 
nonionic surfactant, with following tradename, KP341 
(Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make), poly 
flow No.75, same No.95 (Kyoeisha Chemical Co. Ltd. (DB 
69-145-1389 ) make), F Top EF301, same EF303, same 
EF352 (Tohkem Products Corporation (DB 69-104-6825 ) 
make), Megafax F171, same F173 (Dainippon Ink & 
Chemicals Inc. (DB 69-057-4512 ) make),Fluorad FC430, 
same FC4 31 (Sumitomo 3M Limited (DB 69-059-9717 ) 
make), Asahi Guard AG710, Surfron S— 382, same SC— 101, 
same SC— 102, same SC— 103, same SC— 104, same SC— 
105, same SC— 106 (Asahi Glass Co. Ltd. (DB 69-055-3888 ) 
make) etc can be listed. 

Mixing alone or 2 kinds or more, you can use these surfactant. 

blended amount of surfactant, usually, is 2 parts by weight or 
less resin (A ), acid generator (B )and vis-a-vis total 100 parts 
by weight of acid rupture property additive. 

In addition, antihalation medicine and adhesion aid, storage 
stabilizer, foam inhibitor etc can be listed as the additive 
other than description above. 

[0050] 

radiation-sensitive resin composition of this invention resin 
(A ) and designates acid generator (B ) as thenecessary 
ingredient, contains according to need acid rupture property 
additive, Louis base additive or other additive, but this 
radiation-sensitive resin composition isuseful especially, as 
chemically amplifying type positive resist 

Regarding aforementioned chemically amplifying type 
positive resist, in action of acid whichoccurs from acid 
generator (B ) due to exposure, acid rupture property basis in 
resin (A ) and/or acid rupture property additive doing, for 
example (Jp7 ) alkoxy carbonyl group cision reaction and 
(jp8 ) alkyl carbonyl oxy group which are converted to 
carboxyl group doing, cision reaction and (jp9 ) cyano group 
which are converted to hydroxy group doing, cision 
reactionwhich is converted to carboxyl group, (jplO ) acid 
anhydride group doing, cision reaction etc which is converted 
to carboxyl group it occurs, solubility for alkali development 
liquid of exposed part ofresult resist becomes high, said 
exposed part in alkali development liquid is meltedand is 
removed, resist pattern of positive type is acquired. 

[0051] 

Manufacturing composition solution 

radiation-sensitive resin composition of this invention, in 
order concentration of total solid component, to become the 
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for example 5-50 weight% at time of use, after melting in 
solvent, usually, ismanufactured it filters with filter of for 
example hole diameter 0.2 ;mu m extent withdensely, as 
composition solution. 

for example n- propyl alcohol, isopropyl alcohoU n- butyl 
alcohol, t-butyl alcohol. cyclohexanoU ethylene glycol 
monomethyl ether, ethyleneglycol monoethyl ether, 
ethyleneglycol mono n- propyl ether, ethyleneglycol mono 
n- butyl ether, diethylene glycol dimethyl ether and 
diethylene glycol diethyl ether, diethylene glycol di-n- 
propyl ether, diethylene glycol di-n- butyl ether, ethylene 
glycol monomethyl ether acetate, ethyleneglycol monoethyl 
ether acetate, ethyleneglycol mono n- propyl ether acetate, 
propylene glycol monomethyl ether acetate, propylene 
glycol monoethyl ether acetate, propylene glycol mono n- 
propyl ether acetate, toluene, xylene, methylethyl 
ketone, methyl n- propyl ketone, isopropyl ketone, 
methyl n- butyl ketone, methyl isobutyl ketone. 2- 
heptanone. 3-heptanone. 4-heptanone. cyclopentanone. 
cyclohexanone. 2- hydroxy methyl propionate, ethyl 
2-hydroxypropanoate. ethyl 

2- hydroxy-2-methylpropanoate, ethyl ethoxyacetate, ethyl 
hydroxyacetate. 2- hydroxy-3- methyl methyl butyrate. 3- 
methoxybutyl acetate. 3- methyl-3- methoxybutyl acetate. 

3- methyl-3- methoxybutyl propionate. 3- methyl-3 - 
methoxybutyl butanoate, ethylacetate. acetic acid n- 
propyl. n-butyl acetate, methyl acetoacetate. ethyl 
acetoacetate. methyl 3-methoxypropanoate. ethyl 
3-ethoxypropanoate. methyl pyruvate, ethyl pyruvate. N- 
methyl pyrrolidone. N, N- dimethylformamide, N, N- 
dimethylacetamide. benzyl ethyl ether, di hexyl ether, 
diethylene glycol mono methylether, diethylene glycol 
monoethyl ether, acetonylacetone. isophorone. caproic 
acid, caprylic acid. 1-octanol. 1-nonanol. benzyl 
alcohol, benzyl acetate, ethyl benzoate. oxalic acid 
diethyl, diethyl maleate. ;ga -butyrolactone. ethylene 
carbonate, propylene carbonate etc can be listed as solvent 
which is used for manufacturing theaforementioned 
composition solution. 



These solvent are used, mixing alone or 2 kinds or more. 
[0052] 
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formation method of resist pattern 

When forming resist pattern from radiation-sensitive resin 
composition of this invention, composition solution which 
ismanufactured aforementioned way, after with spin coating* 
cast coating* roll coating or other appropriate coating 
means , formed resist coating by coating fabric doing on 
wafer or other group boardwhich was covered with for 
example silicon wafer * aluminum, in order beforehand doing 
prebake ,to form predetermined resist pattern from when, is 
exposed to said resist coating. 

KrF excimer laser (wavelength 248 nm ) or various radiation 
like ArFexcimer laser (wavelength 193 nm ) or other deep 
ultraviolet light, synchrotron radiation or other X-ray. 
electron beam or other charged particle beam can be used as 
radiation which is used for that occasion,, but preferably KrF 
excimer laser or ArFexcimer laser, particularly preferably 
ArFexcimer laser is used. 

Regarding to this invention, after exposing it does heat 
treatment (Below, "postexposure bake " with you say. ), it 
isdesirable densely. 

Due to this postexposure bake , description above (jp7 ) - 
Op 10 ) or other reaction advancessmoothly. 

heating condition of postexposure bake changes with blend 
composition of composition, butusually, they are 30 - 200 deg 
C. preferably 50-170 deg C. 

Regarding to this invention, in order to pull out latent capacity 
of radiation-sensitive resin composition to maximum limit, as 
disclosed in for example Japan Examined Patent Publication 
Hei 6-12452 disclosure etc, in order to prevent the basic 
impurity or other influence which it is possible also, in 
addition is included in environment atmosphere to form 
antireflective film of organic type or inorganic type on 
substrate which is used, as disclosed in for example Japan 
Unexamined Patent Publication Hei 5-188598 disclosure etc, 
It is possible also, or to provide protective film on resist 
coating, it ispossible also to jointly use these technology. 

Next, predetermined resist pattern is formed by developing 
resist coating which is exposed. 

When radiation-sensitive resin composition of this invention 
using as chemically amplifying type positive resist, for 
example sodium hydroxide, potassium hydroxide, sodium 
carbonate, silicic acid sodium, meta silicic acid sodium, 
ammonia water, ethylamine. n- propyl amine, 
diethylamine. di-n- propyl amine, triethylamine. methyl 
diethylamine. dimethyl ethylamine. triethanolamine. 
tetramethyl ammonium hydroxide, pyrrole, piperidine. 
choline. 1,8-diazabicycIo- [5.4 . 0] - 7-undecene. 
1,5-diazabicyclo- [4.3 . 0] - alkaline aqueous solution to 
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which 5 -nonene or other alkaline compound melt at least 1 
kind is desirable as developer. 

concentration of said alkaline aqueous solution, usually, is 10 
weight % or less. 

In this case, when concentration of alkaline aqueous solution 
exceeds 10 weight%, it meltsalso unexposed part in 
developer, is not desirable. 

In addition, is possible also fact that for example organic 
solvent is added to the developer which consists of 
aforementioned alkaline aqueous solution. 

As embodiment of aforementioned organic solvent, acetone* 
methylethyl ketone* methyl isobutyl ketone* 
cyclopentanone* cyclohexanone* 3- methyl -2- 
cyclopentanone* 2,6-dimethyl cyclohexanone or other 
ketones; methyl alcohol* ethyl alcohol* n- propyl alcohol* 
isopropyl alcohol* n- butyl alcohol* t-butyl alcohol* 
cyclopentanol* cyclohexanol* 1, 4- hexanediol* 1, 4- hexane 
dimethylol or other alcohols; tetrahydrofuran* dioxane or 
other ethers; ethylacetate* butyl acetate* isoamyl acetate or 
other esters; toluene* xylene or other aromatic hydrocarbons 
and phenol* acetonylacetone* dimethylformamide etccan 
be listed. 



Mixing alone or 2 kinds or more, you can use these organic 
solvent. 

As for amount used of organic solvent, 100 volume % or less 
are desirable vis-a-vis the alkaline aqueous solution. 

In this case, when amount used of organic solvent exceeds 
100 volume%, developing behavior decreases, developing 
residue of exposed part becomes considerable, is notdesirable. 

In addition, suitable amount also to add surfactant etc it is 
possible to the developer which consists of alkaline aqueous 
solution. 

Furthermore, after developing with developer which consists 
of the alkaline aqueous solution, generally, washing with 
water, it dries. 

[0053] 

[Embodiment of the Invention] 

Below, listing Working Example, furthermore you explain 
form ofexecution of this invention concretely. 

However, this invention what is not something which is 
restricted in these Working Example. 
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Working Example (However, Working Example 4 is 
excluded. ) and it did each measurement in Comparative 
Example & appraisal,in below-mentioned manner. 

Mw: Tosoh Corporation (DB 69-057-1724 ) make making use 
of GPC column (G2000HXL 2. G3000HXL 1 * G4000HXL 
1 ), flow 1.0 ml/ amount, with the analysis condition of 
elution solvent tetrahydrofuran* column temperature 40 deg 
C, it measured due to gel permeation chromatography (GPC ) 
which designates monodisperse polystyrene as standard. 

From absorbance in wavelength 248 nm or wavelength 193 
nm radiation transmittance: each resin solution or the 
composition solution concerning resist coating of dry film 
thickness 1 .0 ;mu m which spin coating isdone on quartz 
glass, calculating radiation transmittance, it made measure of 
the transparency in deep ultraviolet light domain. 

Vis-a-vis etching velocity: each resin coating or resist coating, 
making use of dry etching equipment (Anelva Corporation 
supplied* DEM 451 ), etching gas was designated as CF 4 , 
dry etching was done with the condition of gas flow 30 
seem* pressure 5 Pa* output 100 W, etching velocity was 
measured. 

When etching velocity it is small, it is superior in dry etching 
resistance, it meansdensely. 

After substrate adhesiveness: developing, glueing condition of 
pattern was observedwith scanning electron microscope 
concerning positive resist pattern of 0.30;mu m line-and-space 
pattern (1 LIS ) which werewashed, peeling of pattern and 
case where it cannot recognizefloating or other disadvantage 
were made " satisfactory case where it canrecognize these 
disadvantage was designated as "deficiency". 

sensitivity: each composition solution on silicone wafer spin 
coating after doing, doing 1 minute prebake on hot plate 
which is kept in 1 10 deg C, it formed resist coating of the film 
thickness 0.6 ;mu m. 

In this resist coating, through mask pattern Nikon Corporation 
(DN 69-055-0868 ) make with ArFexcimer laser exposure 
device (lens numerical aperture 0.50* exposure wavelength 
193 nm ), it exposed. 

Next, after doing 1 minute postexposure bake on hot plate 
which is kept in 90 deg C, 1 minute you developed with 25 
deg C with 2.38 weight% tetramethyl ammonium hydroxide 
aqueous solution , water wash did,dried, formed positive 
resist pattern. 

At that occasion, exposure dose which 1 -to-1 forms 0.35;mu 
m line-and-space pattern (1 LIS ) in Iinewidth was designated 
as optimum exposure dose, this optimum exposure dose was 
designated as sensitivity. 
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When exposing with resolution: optimum exposure dose, 
dimension of minimum positive resist pattern which 
isdissected was designated as resolution. 

scum after developing and extent of developing residue, were 
observedwith scanning electron microscope concerning 
positive resist pattern which it formed in same way 
asappraisal of developing behavior: sensitivity. 

[0054] 

synthesis example 1 

(1)8 -methyl-8-methoxycarbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5.1 7,10 ] - 3 -dodecene synthesis 

methyl methacrylate* dicyclopentadiene and 5 
-methyl-5-methoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en, in 
order mole ratio 1 :2.4 (cyclopentadiene unit conversion): at 
2.4ratios, for residence time of reaction starting material 
inside reactor 8 -hour to becomeeven, was supplied to 
continuous with all supply rate as each hour 4 kg, in the 
mixer-equipped reactor of internal volume 50 liter which is 
kept in temperature 1 80 deg C* pressure 3.5 kg/cm 2 * G, 
making use of the metering pump. 

In addition, melting p-methoxyphenol in methyl methacrylate 
as polymerization inhibitor, it suppliedat quantity of 300 ppm 
(weight conversion ) vis-a-vis total supply amount of reaction 
starting material. 

Extracting reaction product, from reactor with velocity of 
each hour 4 kg, the continuous it supplied while reacting, to 
flash distillation tower which you keep in pressure 300 torr x 
temperature 105 deg C, separated portion of unreacted raw 
materials. 

distillate from aforementioned flash distillation tower, packed 
height of filler (tradename Sulzer packing BX* Sumitomo 
Heavy Industries Ltd. (DB 69-053-6396 ) make) being 
concentrating part, supplying to continuous in distillation 
column of column diameter 3 inch which is 102 cm with 119 
cm, recovery part, to distill with column head pressure 5 
torr x recycle ratio 1 , the unreacted raw materials which 
cannot be separated with aforementioned flash distillation 
tower, recover from column top, from column bottom, .8 
-methyl-8-methoxycarbonyl tetra cyclo where it is displayed 
with below-mentioned Formula (9) the solution which 
[ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en 67 weight% is 
contained it recovered. 

[0055] 

[Chemical Formula 1 0] 
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[0056] 

(2) polymerization 

nitrogen substitution it did inside separable flask which has 
mixer* reflux condenser and three-way cock,under nitrogen 
stream, 8 -methyl-8-methoxycarbonyl terra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en 100 parts by weights 1- 
hexene (molecular weight regulator ) inserted 33 parts by 
weight* toluene 200 parts by weight , heated to80 deg C. 

Next, 3 hours agitating with 80 deg C toluene solution of 
triethyl aluminum (concentration 1.5 mole/liter ) 0.17 parts by 
weight and toluene solution of WC^ (concentration 0.05 
mole/liter ) including 1.0 parts by weight as metathesis 
catalyst,polymerizing, it acquired solution of resin (yield 67 
weight% ) which consists of repeat unit which is displayed 
with below-mentioned formula. 

This resin is done, resin (A-l ) with. 

[0057] 

[Chemical Formula 1 1] 



[0058] 
(3)**#JP 

*-W\s-?lZ % *§fli(A-l)400 £2SM:, 

^/ta^>;bf-Oi 0.075 £2tt£S2nu 

**#XEA 100kg/cm 2 -GsSJt 165 deg C 



[0058] 

(3) hydrogen addition 

It added chloro hydro carbonyl triphenyl phosphine ruthenium 
0.075 parts by weight to autoclave, resin (A-l ) as 400 parts 
by weight and the hydrogen addition catalyst, with condition 
of hydrogen gas pressure 100 kg/cm 2 * G, temperature 165 
deg C, 4 hours treated, did hydrogenation reaction . 
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Next, inserting reaction solution 400 parts by weight and 
toluene 100 parts by weight which are acquired in another 
reactor , adding lactic acid 0.7 1 part by weight and water 
1.15 parts by weight, 30 min afteragitating, adding methyl 
alcohol 260 parts by weight with 60 deg C, furthermore 1 
hour itagitated with 60 deg C. 

After that, reactor was cooled to room temperature, poor 
solvent phase (methyl alcohol phase) with the good solvent 
phase (resin solution phase ) with after separating, only poor 
solvent phase was extracted. 

After that, adding methyl alcohol which is suitable to 4.5 
weight% of the methyl alcohol which is extracted and toluene 
which is suitable to 55 weight%,to reactor, 1 hour it agitated 
with 60 deg C. 

After that, again cooling to room temperature, separating with 
into poor solvent phase and good solvent phase, it extracted 
only poor solvent phase. 

several times after repeating extraction operation, it separated 
good solvent phase with this methyl alcohol , removed solvent 
from good solvent phase, resin recovered. 

Next, re-clotting doing this resin redissolving after doing, 
with the methyl alcohol of large scale in tetrahydrofuran, 
drying resin which clotting itdoes under vacuum, it acquired 
purified resin. 

This resin hydrogen addition ratio which was measured due to 
nmr spectrum 100%,consisted of repeat unit which is 
displayed with below-mentionedformula, Mw was random 
copolymer of 15,000. 

This resin is done, resin (AII-1 ) with. 

[0059] 

[Chemical Formula 12] 



[0060] 
(4)AP7K#$ 

7Walz.«MB(An-i) l00Si:Sk^at:b> 
yy=i-;u^yx^;ux-x^ 200 am* m 
9* 100 Mfflfc*tf*lM:*u^A 10 as 



[0060] 

(4) hydrolysis 

In flask, resin (AII-1 ) 100 parts by weight* propylene glycol 
monoethyl ether 200 parts by weight* distilled water 1 00 
parts by weight and potassium hydroxide 10 parts by weight 
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[ft 13] 



were inserted,under reflux in nitrogen atmosphere, 36 hours 
hydrolysis were done. 

Next, after cooling reaction solution, dripping in aqueous 
solution which melts the oxalic acid dihydrate of 1 . 1 
equivalent vis-a-vis potassium hydroxide, clotting it did resin. 

This resin hydrolysis ratio which was measured due to 
infrared absorption spectrum 80%, was the random copolymer 
which consists of repeat unit which is displayed 
withbelow-mentioned each formula. 

This resin is done, resin (AIII-1 ) with. 

[0061] 

[Chemical Formula 13] 




[0062] 
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[0062] 

Introduction of (5) protecting group 

In flask, resin (AIII-1 ) you inserted 100 parts by weights 
dry tetrahydrofuran 200 parts by weighty dihydropyran 100 
parts by weight and p-toluenesulfonic acid pyridinium salt 2 
parts by weight , with room temperature in nitrogen 
atmosphere, 36 hours agitated. 

Next, it added ethylacetate 200 parts by weight and distilled 
water 400 parts by weight, after agitating, standing doing, it 
separated organic layer. 

After washing this organic layer with several times water, 
dihydropyran of tetrahydrofuran and excess was removed, it 
dried under vacuum, acquired the purified resin. 

This resin esterification ratio 95% with tetrahydropyranyl 
ester group which was measured due to the infrared 
absorption spectrum , below-mentioned formula (10 - 1) - 
consisted of repeat unit which isdisplayed with (10 - 3), mole 
ratio of each repeat unit, (10 - 1) / (10 - 2) / (10 - 3) with 
=20/4/76, Mw was random copolymer of 1 8,000. 

This resin is done, resin (AIII-2 ) with. 

[0063] 

[Chemical Formula 14] 
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[0064] 

synthesis example 2 
(1) polymerization 

In separable flask which is used with (2) of synthesis example 
1, under nitrogen stream.chlorobenzene solution of triethyl 
aluminum (concentration 1.5 mole/liter ) 0.6 parts by weight 
and chlorobenzene solution of tungsten hexachloride 
(concentration 10.025 mole/liter ) youinserted 4 parts by 
weight 5 -methyl-5-methoxycarbonyl bicyclo [ 2.2 . 1] hepto 
-2- en 60 parts by weight, 8-methyl-8-methoxycarbonyl tetra 
cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en 40 parts by 
weight, 1- hexene (molecular weight regulator ) as 25 parts 
by weight, 1, 2- dichloroethane 400 parts by weight, 
metathesis catalyst, 3 hours ring opening copolymerization 
did with 80 deg C. 

After polymerization termination, clotting doing copolymer in 
polymerization solution including the methanol of large scale, 
it filtered copolymer which clotting is done, the vacuum 
drying did, it acquired random copolymer (yield 92 
weight%% ) which consists of repeat unit whichis displayed 
with below-mentioned each formula. 

This copolymer is done, resin (A-2 ) with. 

[0065] 

[Chemical Formula 15] 
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[0066] 

(2) hydrogen addition 

In autoclave, rhodium which is borne in activated carbon resin 
(A-2 ) as 100 parts by weight and hydrogen addition catalyst 
(rhodium-containing ratio 5 weight% ) after adding 10 parts 
by weight, it melted in the tetrahydrofuran 2000 parts by 
weight, it did 5 hours hydrogenation reaction with 150 deg C 
with hydrogen pressure as 150 kg/cm 2 . 

hydrogen gas after reacting and in reactor was discharged, 
hydrogenated resin clotting was done furthermore after 
filtering hydrogenation catalyst from reaction solution, 
including methanol. 

Next, re-clotting doing resin this resin redissolving after 
doing,including methanol in tetrahydrofuran, it filtered resin 
which the clotting is done, vacuum drying did, acquired 
purified resin. 

This resin hydrogen addition ratio which was measured due to 
infrared absorption spectrum and the nmr spectrum 100%, 
was random copolymer which consists of repeat unit which 
isdisplayed with below-mentioned each formula. 

This resin is done, resin (AIV-1 ) with. 

[0067] 

[Chemical Formula 1 6] 




[0068] 



[0068] 

(3) hydrolysis 
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*- b$[s-yfax\ mm(Aw-\) 100 s*sp£ 

xr^tKa^> 300 SSSBlc^U 2hlZ7k 
10 SmSP, 85 «fi%7k^b*U^A 10 SMSP 
SJnAfc©*. 140 deg C T\ 8 mmu*#M& 

<d io M%7KJ§;& 200 aMSP^ia^r^fPL 
fc(7)*>.^;U-fV^;U>rh> 500 Migpi^ 



tZo 

[0069] 

at 17] 



Inside autoclave, resin (AIV-1 ) 100 parts by weight were 
melted in tetrahydrofuran 300 parts by weight,furthermore 
after adding water 10 parts by weight. 85 weight% potassium 
hydroxide 10 parts by weight, with 140 deg C, 8 -hour 
hydrolysis reaction were done. 

Next, reaction solution was cooled, resin was extracted after 
neutralizingincluding 10 weight% aqueous solution 200 parts 
by weight of oxalic acid dihydrate, with methyl isobutyl 
ketone 500 parts by weight . 

After that, twice water wash after doing, pouring resin 
solution layer to n- hexane, the clotting doing resin, it filtered 
resin which clotting is done,vacuum drying did, acquired 
purified resin. 

This resin hydrolysis ratio which was measured due to 
infrared absorption spectrum 70%, was the random copolymer 
which consists of repeat unit which is displayed 
withbelow-mentioned each formula. 

This resin is done, resin ( AIII-3 ) with. 

[0069] 

[Chemical Formula 1 7] 




[0070] 

3?7X=3rtT%^BI(AIII-3)100 MmSP^^Mx 
400 SM§PfCi#®L v $blC 3,4-^tKP 
-2H-t?^> 50 SMSIK &JSM«£LT p-MUX 

25 deg C T 8 B#|H!&iE£fTO*:o 

3 b^slt. wt&ftzm&uzo 



m 



[0070] 

Introduction of (4) protecting group 

Inside flask, resin (AIII-3 ) it melted 1 00 parts by weight in 
ethylacetate 400 parts by weight, 8-hour it reacted with 25 
deg C including p-toluenesulfonic acid pyridinium salt 3 parts 
by weight furthermore as 3and 4 -dihydro-2H-pyran 50 parts 
by weight, reaction catalyst. 

Next, after adding water, operation of separating water layer 
thrice over again, acid component was removed. 

Pouring resin solution which it acquires to n- hexane, clotting 
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doing the resin, it filtered resin which clotting is done, 
vacuum drying did s acquired purified resin. 



85%^fcy,TEa(ll-lHll-6)"C***i'*«iSL*fi[ 

6 ft y . #iiL*fi0^^tt^, 

(1 1-1)/(1 l-2)/(l l-3)/(l l-4)/(l l-5)/(l l-6)=20/6/39/21/l 1/3 
■CfcU , Mw 32,000 <D5>^A&S£ftT*fcofc 0 



BB(Ani-4)t-r-& 0 



[0071] 
lit 18] 



This resin esterification ratio 85% with 
tetrahydropyranyl oxycarbonyl group which was 
measured due to the infrared absorption spectrum , 
below-mentioned formula (1 1 - 1) - consisted of 
repeat unit which isdisplayed with (11-6), mole ratio 
of each repeat unit, (1 1 - 1) / (1 1 - 2) / (1 1 - 3) / (1 1 - 
4) / (1 1 - 5)/ (1 1 - 6) with = 20/6/39/21/1 1/3, Mw was 
random copolymer of 32,000. 



This resin is done, resin (AIII-4 ) with. 
[0071] 

[Chemical Formula 1 8] 




(11-3) 




(11-6) 



(11-4) 



[0072] 

£f&m 1 (D(2)T*ffll^-b^ : 7^U^X=l|C % 
fcM/$P[ 2.2.1] ^K2-X> 70 MM^t 8,9- 
[ 4.4.0. 1 2 - 5 .l 7 ' 10 ]Kx*-3-X>30SftgP v l-'MP 



[0072] 

synthesis example 3 
(1) polymerization 

In separable flask which is used with (2) of synthesis example 
1 , under nitrogen stream,n- hexane solution of diethyl 
aluminum chloride (concentration 10 weight% ) 1,7 parts by 
weight and chlorobenzene solution of tungsten hexachloride 
(concentration 2 wt% ) youinserted 1.8 parts by weight and 1 
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■fe>(»^*H»*J)20 SmSP, i,2-v?nax$ 
> 400 fi^SlJ. >*-b*>x«JitLrS?i^;u7 

;U5--t7A^D7^K(D n-^4r-y->**(»* 10 
«1%)1.7 M»£Attft*:/^XT>0$a 

aK>-tf>»j$(aijt 2 «*%)i.8 amsui/^ 
y^xtK© u-55^pai^>»a(a« io a 
*%m>.i «fi»£tta*» 60 de g ct*7 mmrn 



[0073] 

ut 19] 



B(A-3)&-f«. 




□C(CH 8 ) 3 



and 2 -dichloroethane solution (concentration 10 weight% ) 
0. 1 weight sections of the para aldehyde 5 
-methyl-5-t-butoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en 70 
parts by weight and 8 and 9 -dicarboxy anhydride tetra cyclo 
[ 4.4.0. 1 <sup>2,5 .l 7 ' 10 ] dodeca-3- en 30 parts by weight, 
1- hexene (molecular weight regulator ) as 20 parts by 
weight, 1, 2- dichloroethane 400 parts by weight, metathesis 
catalyst, 7 hours ring opening copolymerization did with 60 
deg C. 

After polymerization termination, clotting doing copolymer in 
polymerization solution including the methanol of large scale, 
it filtered copolymer which clotting is done, the vacuum 
drying did, it acquired random copolymer (yield 94 weight% ) 
which consists of repeat unit whichis displayed with 
below-mentioned each formula. 

This copolymer is done, resin (A-3 ) with. 

[0073] 

[Chemical Formula 1 9] 




[0074] 

(2)7k§S§ttfln 

y, TESC(12-l)~02-2)-C***l*tliSLJ|ltt 

(12-l)/(12-2)=72/28 Tffcy „ Mw A< 29,000 
*A£a£#T?fcof= 0 

zammz. ^Hi(An-2) tr*. 

[0075] 
[ft 20] 



[0074] 

(2) hydrogen addition 

synthesis example 2 (2) with resin (A-3 ), to similar, hydrogen 
addition and purifying process were done. 

This resin hydrogen addition ratio which was measured due to 
infrared absorption spectrum and the nmr spectrum 100%, 
below-mentioned formula (12 - 1) - consisted of repeat unit 
whichis displayed with (12-2), mole ratio of each repeat unit, 
(12 - 1) / (12 - 2) with =72/28, Mw was random copolymer of 
29,000. 

This resin is done, resin (AII-2 ) with. 
[0075] 

[Chemical Formula 20] 
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... (12-2) 



[0076] 



V^D[ 2.2.1]^h-2-X> 70 MSet 8,9-v* 

[ 4.4.0.1 2 ' 5 .l 7,10 IK^-S-X^SOSMSIS.^ 
SiSgp^JtLT l-^*-r2> 20 MS&£ffl^fc 
2 (D(l)<!:fi|^[cL-C, TfE^S 

<*(J|X$ 90 aft%)^fco 

[0077] 
Mt 21] 




[0076] 

synthesis example 4 
(1) polymerization 

As monomer other than using 1 -hexene 20 parts by weight, 
random copolymer (yield 90 weight% ) which consists of 
repeat unit which is displayed with below-mentioned each 
formula the synthesis example 2(1) with to similar, was 
acquired 5 -methyl-5-methoxycarbonyl bicyclo [ 2.2 . 1] 
hepto -2- en 70 parts by weight and 8 and9 -dicarboxy 
anhydride tetra cyclo as [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- 
en 30 parts by weighty molecular weight regulator. 

This copolymer is done, resin (A-4 ) with. 

[0077] 

[Chemical Formula 21] 




[0078] 

(2)**ttin 



tlttm 2 0>(2)tH«lZLT. 7KI 



ffi(A-4)t, 



^NW=cfeyaiSLfc**ftJlI*36< 100%T*& 
Mw A< 27,000 ©7^A*I6#"Cfcofco 



[0078] 

(2) hydrogen addition 

synthesis example 2 (2) with resin (A-4 ), to similar, hydrogen 
addition and purifying process were done. 

This resin hydrogen addition ratio which was measured due to 
infrared absorption spectrum and the nmr spectrum 100%, 
consisted of repeat unit which is displayed 
withbelow-mentioned each formula, Mw was random 
copolymer of 27,000. 
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[0079] 
Ut 22] 



BI(An-3)t1"5 0 




This resin is done, resin (AII-3 ) with. 
[0079] 

[Chemical Formula 22] 




[0080] 
(3)iH7K#® 

^x=irt-e,^i(An-3)ioo fifiSff^h^t 
Kp^> 200 M»I3«BU ^blz7K 100 S 

*»*iBx.fca)^.isaET-e 12 ^ijptK^ 

C0)»IBS.ttHli(A-5)tt--5o 

[0081] 

[ft 23] 




[0080] 

(3) hydrolysis 

Inside flask, resin (AII-3 ) 100 parts by weight were melted in 
tetrahydrofuran 200 parts by weight,furthermore after adding 
water 100 parts by weight, 12 hours hydrolysis reaction were 
done under reflux. 

Next, removing tetrahydrofuran and water from reaction 
solution, it acquired the resin. 

This resin hydrolysis ratio which was measured due to 
infrared absorption spectrum 100%, was the random 
copolymer which consists of repeat unit which is displayed 
withbelow-mentioned each formula. 

This resin is done, resin (A-5 ) with. 

[0081] 

[Chemical Formula 23] 




[0082] 

7vX3rtT% WI!(A-5)100 M»£ft»X* 
)l 100 MffllZ»»U £b[C 3,4-vtKP-2H- 
t°7> 50 MM. Jzfcf&mtLX p-HUX>X 
;U7h>^t°'Jv-OA^2.5mM^Ja^T. 25 



[0082] 

Introduction of (4) protecting group 

Inside flask, resin (A-5 ) 100 parts by weight were melted in 
ethylacetate 100 parts by weight, 14 hours reactions were 
done with 25 deg C including p-toluenesulfonic acid 
pyridinium salt 2.5 parts by weight furthermore as 3 and 4 
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degC T* 14 B»|lllfiJ6*fTofc. 
3 B^ilLr, lfcjft#&IK£Lfe. 



CflDWBI*. ***iDlX'<*h;U=J:yaijeUh 

x x f ;Mb * A< 100% T» ft y » T IE S£ 
(13-lH13-2)Tf»**l-6*BLHltt36^35Ey. # 
MHIL^fiO^JUJtA^ (13-l)/(13-2)/=22/78 T? 

sy.Mw *< 25,000 ro7>^Afta^(*-efeo 

fee 

C©«tW*» *&Jjg(AII-4) tr*. 

[0083] 

[ft 24] 




(13-2) 



-dihydro-2H-pyran 50 parts by weight, reaction catalyst. 

Next, after adding water, operation of separating water layer 
thrice over again, acid component was removed. 

Pouring resin solution which it acquires to n- hexane, clotting 
doing the resin, it filtered resin which clotting is done, 
vacuum drying did.acquired purified resin. 

This resin esterification ratio 100% with tetrahydropyranyl 
oxycarbonyl group which was measured due to the infrared 
absorption spectrum , below-mentioned formula (13 - 1) - 
consisted of repeat unit which isdisplayed with (13-2), mole 
ratio of each repeat unit, (13 - 1) / with (13 - 2) /= 22/78,Mw 
was random copolymer of 25,000. 



This resin is done, resin (AII-4 ) with. 
[0083] 

[Chemical Formula 24] 




(1 3-1) 



[0084] 

£j£01J5 

(D«£ 

"ES^-tLX 8->^U-8-t-:fMr*>a;UJt?=jU 
xHT^Pt 4.4.0.1 2 ' s .I 7,10 ]Kx*-3-X> 70 M 

[ 2.2.1] ^h-2-i> 30 mm» % #=f- mmwm 

®M 2 ffl(l)£EH§l=LT. 



[0085] 
[it 25] 



[0084] 

synthesis example 5 
(1) polymerization 

As monomer other than using 1 -hexene 1 8 parts by weight, 
random copolymer (yield 95 weight% ) which consists of 
repeat unit which is displayed with below-mentioned each 
formula the synthesis example 2(1) with to similar, was 
acquired 8 -methyl-8-t-butoxycarbonyl tetra cyclo [ 4.4.0.1 
<sup>2,5 .l 7,10 ] dodeca-3- en 70 parts by weight and 
5-methyl-5-phenoxy carbonyl bicyclo as [ 2.2 . 1] hepto -2- en 
30 parts by weight, molecular weight regulator. 

This copolymer is done, resin (A-6 ) with. 

[0085] 

[Chemical Formula 25] 



Page 53 Paterra Instant MT Machine Translation 



JP1998111569A 



1998-4-28 




I 

0C(CH 3 ) 3 



[0086] 

«MB(A-6)*, HOW 2 <D(2)t®fflzLT. KM 

*t nu= j: yasLf=**#in**« i oo%t*& 



fll(AIV-2) i-r*. 



[0087] 
[ft 26] 




[0086] 

(2) hydrogen addition 

synthesis example 2 (2) with resin (A-6 ), to similar, hydrogen 
addition and purifying process were done. 

This resin hydrogen addition ratio which was measured due to 
infrared absorption spectrum and the nmr spectrum 100%, 
was random copolymer which consists of repeat unit which 
isdisplayed with below-mentioned each formula. 

This resin is done, resin (AIV-2 ) with. 

[0087] 

[Chemical Formula 26] 



[0088] 
(3)ln*#«¥ 

kp77> 200 mm.mzm&u 2.38 m 
* 50 MH»*jn*.fca>*, jta-F-c 12 mrum 

a> 10 as%*jsjs 15 Mas* ?iT*«Lfc 
<*>*>> B»x*;u 400 aisicfcyatjgsttti] 

3 EI*ftLfea>*.ttl!l 



[0088] 

(3) hydrolysis 

Inside flask, resin (AIV-2 ) 1 00 parts by weight were melted 
in tetrahydrofuran 200 parts by weight,furthermore after 
adding 2.38 weight% tetramethyl ammonium hydroxide 
aqueous solution 50 parts by weight, 12 hours hydrolysis 
reaction were done under the reflux. 

Next, reaction solution was cooled, resin was extracted after 
neutralizingincluding 10 weight% aqueous solution 15 parts 
by weight of oxalic acid dihydrate, with ethylacetate 400 parts 
by weight. 

After that, thrice water wash after doing resin solution layer, 
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f££*U TEa(l4-lHl4-2)-CS**iS«iBL 

( 1 4- 1 )/( 1 4-2)/= 1 8/82 tffty s Mw # 31,000 (D^ 

d<D®j3i£. «nB(Ain-5)i-r*a 

[0089] 
[1b 27] 




(14-2) 



pouring resin solution to the n- hexane, clotting doing resin, it 
filtered resin which the clotting is done, vacuum drying did, 
acquired purified resin. 

phenoxy carbonyl group hydrolysis did this resin, in 
quantitative with nmr spectrum , itwas verified densely, 
below-mentioned formula (14 - 1) - it consisted of the repeat 
unit which is displayed with (14 - 2), mole ratio of each repeat 
unit, (14 - 1) /with (14 - 2) /= 18/82, Mw was random 
copolymer of 3 1,000. 

This resin is done, resin (A1II-5 ) with. 

[0089] 

[Chemical Formula 27] 



(1 4-1) 



[0090] 



(1)S£ 

V^P[ 2.2.1] ^h-2-X> 70 aftgP, 8-X^U 
x>^h^V^P[ 4.4.0.1 2 - 5 .l 7 * 12 ]KfA-3-X> 

30 MSP, l-^-bXd^ «H*JB)15 mm 

1,2-V<7PPX^>400 Hi >£-tr>Xte 

>»«(aflE i.5 ^u/u^h;u)o.6 mm*:** 

10.025 ^E;U/'J^h;U)4 MSB£ti:&<?K 80 deg 
C T* 3 B#MMH**£*-H:fco 

iSL*tt^&36:«5>yA*S^#(JR* 87 « 



[0091] 



rt**.ttffi(A-7)£*«. 



[0090] 

synthesis example 6 
(1) polymerization 

In separable flask which is used with (2) of synthesis example 
1, under nitrogen stream,chlorobenzene solution of triethyl 
aluminum (concentration 1.5 mole/liter ) 0.6 parts by weight 
and chlorobenzene solution of tungsten hexachloride 
(concentration 10.025 mole/liter ) youinserted 4 parts by 
weight 5 -methyl-5-methoxycarbonyl bicyclo [ 2.2 . 1] hepto 
-2- en 70 parts by weights 8-ethylidene tetra cyclo [ 4.4.0.1 
<sup>2,5 . 1 7,12 ] dodeca-3- en 30 parts by weighty 1 - hexene 
(molecular weight regulator ) as 15 parts by weighty 1, 2- 
dichloroethane 400 parts by weight* metathesis catalyst, 3 
hours ring opening copolymerization did with 80 deg C. 

After polymerization termination, clotting doing copolymer in 
polymerization solution including the methanol of large scale, 
it filtered copolymer which clotting is done, the vacuum 
drying did, it acquired random copolymer (yield 87 weight% ) 
which consists of repeat unit whichis displayed with 
below-mentioned each formula. 

This copolymer is done, resin (A-7 ) with. 

[0091] 
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[Chemical Formula 28] 




[0092] 

^h;HCj:y ajgLfc**f*j!n*^ 100%T*fc 
crottHBS. «HB(An-5) t1-* 0 

[0093] 
[ft 29] 




[0092] 

(2) hydrogen addition 

synthesis example 2 (2) with resin (A-7 ), to similar, hydrogen 
addition and purifying process were done. 

This resin hydrogen addition ratio which was measured due to 
infrared absorption spectrum and the nmr spectrum 100%, 
was random copolymer which consists of repeat unit which 
isdisplayed with below-mentioned each formula. 

This resin is done, resin (AII-5 ) with. 

[0093] 

[Chemical Formula 29] 




[0094] 



*»<AII-5) £s 2 <D(3)tmmzLxm 
70%-efty, TiEa(i5-iHi5^)-e***L4« 

(1 5- 1 )/( 1 5-2)/(l 5-3)/(l 5-4)=21/l 9/45/1 5 T*fc U . 
Mw ffl 33,000 (7)^>^AftM^^rfe^/ro 



[0094] 

(3) hydrolysis and introduction of protecting group 

After doing hydrolysis reaction synthesis example 2 (3) with 
resin (AII-5 ), to similar, the esterification reaction was done 
synthesis example 2 (4) with to similar. 

This resin esterification ratio 70% with tetrahydropyranyl 
group which was measured due to the infrared absorption 
spectrum , below-mentioned formula (15- 1) - consisted of 
repeat unit which isdisplayed with (15-4), mole ratio of each 
repeat unit, (15 - 1) / (15 - 2) / (15 - 3) / (15 - 4) with- 
21/19/45/15, Mw was random copolymer of 33,000. 
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[0095] 
lit 30] 



fli(AIII-6)<t1-^o 




This resin is done, resin (AIII-6 ) with. 
[0095] 

[Chemical Formula 30] 






... (1 5 - 3) 



... (15-4) 



[0096] 



2 <7)(l)T*fflL^-tr/W;U^7X=][C, 
H?V^P[ 4.4.0.1 2,5 .I 7,10 ]Kir*-3-X>216a 

ssp.^7Xvu-r>® 98 mmm.Tve^v 

3f^P-hU;U 16.4 Sfttf* xh^tKPy^ 
157 MMBtttiMK 80 deg C "C 18 B#Ph1£* 

S£&7&* fitB»a***a»5ry-jntjfz 
EL*ttfr&fcy.Mw i< 4,500 <D#K&m$ 

wmmss n%)$ff:o 



[0097] 
[ft 31] 



gg(An-a) tt&c 



[0096] 

synthesis example 7 
(1) polymerization 

In separable flask which is used with (1) of synthesis example 
2, under nitrogen stream,8 -methyl-8-methoxycarbonyl terra 
cyclo you inserted [ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en 21 
6 parts by weight* maleic anhydride 98 parts by weight* 
azobisisobutyronitrile 16. 4 parts by weight* tetrahydrofuran 
157 parts by weight , 1 8 -hour copolymerized with 80 deg C. 

After polymerization termination, pouring reaction solution in 
methanol of large scale, the clotting it did copolymer. 

Next, redissolving after doing, pouring copolymer which 
clotting is donein n- hexane of large scale in tetrahydrofuran, 
clotting doing copolymer forsecond time, it filtered 
copolymer which clotting is done, the vacuum drying did, it 
consisted of repeat unit which is displayed 
withbelow-mentioned formula, Mw acquired alternating 
copolymer (yield 55 weight% ) of 4,500. 

This copolymer is done, resin (All-a ) with. 

[0097] 

[Chemical Formula 31] 
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[0098] 

7^*z3rtT\ 8MB(An-a) 100 SmSP£, £4£L 
fc t--J*)\,T)^—)\s 500 Mawr»«Lfca> 

**l*«ilLl|l^6<Ey , Mw 5,400 (DSS 
NMR X^h;HCctyai£LfclS*,/\-"7X 

z©*«^(**.*ffi(An-b) <k1"5o 

[0099] 
[ft 32] 




[0098] 

(2) sol vo lysis 

Inside flask, solvolysis doing acid anhydride group in resin 
resin (All-a )after melting in t-butyl alcohol 500 parts by 
weight which dries 100 parts by weight, 12 hours by 
reactingunder nitrogen atmosphere and under reflux, 
converting to half ester, itconsisted of repeat unit which is 
displayed with below-mentionedformula, Mw acquired 
alternating copolymer of 5,400. 

As for this copolymer, half esterification reaction was almost 
advancing resultwhich was measured due to infrared 
absorption spectrum and nmr spectrum , to quantitative. 

This copolymer is done, resin (All-b ) with. 

[0099] 

[Chemical Formula 32] 



[0100] 
£j£#J8 

(l)5-t-3fh+V*;U^-;uev^P[ 2.2.1] *>Z? 
^□[4.4.0.1 2 ' 5 .l 7 ' 10 ]KT r *-3-X>a)^jS 

^'JU—H 256.3g. vv^P^vI> 264.4g. 
h;UX> 1040g£tt&*K 170 deg C fcLtOSft 



[0100] 

synthesis example 8 

(1) 5 -t-butoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en and 8 
-t-butoxycarbonyl tetra cyclo synthesis of [ 4.4.0.1 
<sup>2,5.1 7 ' 10 ]dodeca-3- en 

t-butyl acrylate 256.3 g % dicyclopentadiene 264 .4g* toluene 
1040g was inserted in autoclave of internal volume 2 liter, 5 
hours * reactionswere done with temperature of 170 deg C or 
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■e 5 ftWL KJ6£frofc. 

*LfcO>%, jKBi8£ffll\ 8.0Ton\ 87 deg 
sSgLT. IK A 99.9 mm%(D 5-t-?Mr*>*;M? 
-;UtfS/^P[ 2.2.1] 'V?K2-i:/£250g»fc o 

*fc. H — 0>*HJ££ffll\ 0.07Ton\ 97-102 
deg C TSKHLT, J^iS 99.9 M%(7> 
S/*;u?K-;Uirhy>£a[ 4.4.0.1 2 - 5 .i 7 ' 10 
-3-X>*100g»fc o 

(2)«£ 

£|$$J 1 ©(2)-Cffll^fc-b/W^^^3l^ 

[ 2.2.1] ^K2-i>40li8, i-^*-tr^(# 
^S!8HT#J)26 S*tt* hux> 80 asss^tt 

80 degClCft]J»Lfco 

OA(7)h;i/X>;t;S(igjg 0.123 =E)l,/i)vb 
JU)5.4 »S»£ WCI 6 <D h;UX>»*(i|fi 0.025 
^l//U^h;i/)3.4fiaa5^iPx. % 80 deg CC 31$ 

tZo 



B§(A-10)<tf &c 



[0101] 
[ft 33] 




greater. 

Next, extracting reaction product, after removing toluene, 
distilling with8.0 Torr* 87 deg C making use of distillation 
column, 250 g it acquired 5 -t-butoxycarbonyl bicyclo 
the[ 2.2 . 1] hepto -2- en of purity 99.9 weight%. 

In addition, distilling with 0.07 Ton\ 97-1 02 deg C making 
use of same distillation column, 100 g it acquired 8 
-t-butoxycarbonyl tetra cyclo [ 4.4.0.1 <sup>2,5 .l 7,10 ] 
dodeca-3- en of purity 99.9 weight%. 

(2) polymerization 

In separable flask which is used with (2) of synthesis example 
1, under nitrogen stream,5 -t-butoxycarbonyl bicyclo [ 2.2 . 1] 
hepto -2- en 40 parts by weights 1 - hexene (molecular 
weight regulator ) you inserted 26 parts by weight* toluene 
80 parts by weight , heated to 80 deg C. 

Next, 3 hours agitating with 80 deg C toluene solution of 
triethyl aluminum (concentration 0.1 23 mole/liter ) 5.4 parts 
by weight and toluene solution of WC^ (concentration 0.025 
mole/liter ) including 3.4 parts by weight as metathesis 
catalyst 5 polyraerizing, it acquired solution of resin (yield 60 
weight% ) which consists of repeat unit which is displayed 
with below-mentioned formula. 

This resin is done, resin (A- 10 ) with. 

[0101] 

[Chemical Formula 33] 



0C(CH 3 ), 



f 3* 



[0102] 

®J3I(A-10)£. 1 <D(3)t®mzLT. 7K 

*ttmfc«fct;»awaatft-3r.NMR 
iHc*yaiSLfc**f* Jo*3&« 100%-efcy. r 

42,000 <Dffim% mtz 0 



I(AII-6) tt** 



[0103] 
lit 34] 



[0102] 

(3) hydrogenated 

synthesis example 1 (3) with resin (A- 10 ), to similar, doing 
hydrogen addition and the purifying process , hydrogen 
addition ratio which it measured due to nmr spectrum 100%, 
itconsisted of repeat unit which is displayed with 
below-mentionedformula, Mw acquired resin of 42,000. 

This resin is done, resin (AII-6 ) with. 

[0103] 

[Chemical Formula 34] 
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[0104] 

(4)*tt*0>«» 

mm(AU-6) <7>h;ux^?t&£ % MJX$/-;U7 
5><7) 5 a*%*»*fcS£U 70 deg C "C 12 

SLfco 



fco 

^©#IB£. WB(An-«a) i-T4o 
«riB(An-6a) [±.^®^>^X^>,S®7JUS 

a# 25o PP b eiT-e*y. ^®^ma)^^g*< 

50ppb JJlT"efeofc 0 

Cftfc»LT.»III(AII-6) IS,S®^>yx^ 

>©**ra# 6 PP m -e&y . aB«aa>£4ra 

A* 10ppm"Cfcofc o 

»ffi(An-6a) fc<ktf*B(An-6) <D$S®#JI0> 

JmitLtzO)**. t-fa-|?li(«)« 
SPS7700 B»e^vX7a8*»*»«fS« 

^-fJ^XttSS* X PW1404 S$ ft 

(5)ft]*#8? 

^Xalc.*ffi(An-6a) 100 mM.^Ptfb 

>#U3— ;u^x?jux— -tju 200 aaspft 
cfci; 20 aa%ttife io aaasstta*. 

&t^-c\ JEK»**jft»Lfc<D%.* 200 as 
»asj:i;iHixy;u 200 a»»«n;LT. 

*<D'&, * 200 BftSSIZT 3 @*j&Lfc<D*u 



1998-4-28 



[0104] 

Decrease of (4) impurity 

It mixed toluene solution of resin (AII-6 ), with 5 weight% 
aqueous solution of triethanolamine, 12 hours after agitating, 
static separation it did with 70 deg C, removed the water 
layer. 

1 0 times after repeating this operation, thrice water wash was 
done. 

Next, re-clotting doing resin from resin layer with methyl 
alcohol , itfiltered resin which clotting is done, dried. 

This resin is done, resin (AII-6a ) with. 

As for resin (AII-6a ), remains tungsten % remains aluminum 
and remains ruthenium respective content being 250 ppb or 
less , content of residual chlorine was 50 ppb or less. 

Vis-a-vis this, as for resin (AII-6 ), content of remains 
tungsten being 6 ppm , content of residual chlorine was 10 
ppm. 

resin (AII-6a ) and calcining each resin with muffle furnace, it 
did quantification of content of residual metal of resin 
(AII-6 ), ashing after doing, the Seiko Instruments Inc. (DB 
69-058-2077 ) make making use of SPS 7700 inductively 
coupled plasma luminous spectrum analyzer. 

In addition, it did quantification of content of residual 
chlorine, concerning film of each resin which was formed on 
aluminum plate, making use of Philips supplied fluorescence 
X-ray equipment PW140 type 4. 

(5) hydrolysis 

In flask, resin (AII-6a ) 100 parts by weighty propylene 
glycol monoethyl ether 200 parts by weight and 20 weight% 
sulfuric acid 1 0 parts by weight were inserted, under reflux in 
nitrogen atmosphere, 8 -hour hydrolysis were done. 

Next, after cooling reaction solution, extraction operation was 
done including water200 parts by weight and ethylacetate 200 
parts by weight. 

After that, thrice water wash after doing, dripping in n- 
hexane of large scale with water 200 parts by weight , 
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c©«IIS*,*ffi(A-li)i:-r*o 

[0105] 

[ft 35] 




re-doubt doing resin, it dried resin which clotting is done, 
under vacuum. 

It was a resin which consists of repeat unit where as for this 
resin,hydro lysis reaction is advancing result which was 
measured due to infrared absorption spectrum ,to quantitative, 
is displayed with below-mentioned formula. 

This resin is done, resin (A-l 1 ) with. 

[0105] 

[Chemical Formula 35] 



[0106] 

77X=J|C % »1B(A-1 1)100 S*»,tt*rhT 
tKn^>200M«S. vtKPfcf^l/ 100 a* 

SPfc<fctf p-h;ux>xju*>itt: 'J v~ ^ a& 2 
BB»»Lfc. 

ftL^-C, 200 mfiSBirsggTK 400 « 



98%7?fcy, TE3t(16-lH16-2)"e** 

ifctf. (16-l)/(16-2)=2/98T*fcy, Mw#25,000, 
^f : 7X$E^^A<95 degC©^>*A#S£tt"e 

[0107] 
[ft 36] 



[0106] 

Introduction of (6) protecting group 

In flask, resin (A-l 1 ) you inserted 100 parts by weight % dry 
tetrahydrofuran 200 parts by weight, dihydropyran 1 00 parts 
by weight and p-toluenesulfonic acid pyridinium salt 2 parts 
by weight , with room temperature in nitrogen atmosphere, 48 
-hour agitated. 

Next, it added ethylacetate 200 parts by weight and distilled 
water 400 parts by weight, after agitating, standing doing, it 
separated organic layer. 

After washing this organic layer with several times water, 
dihydropyran of tetrahydrofuran and excess was removed, it 
dried under vacuum, acquired the purified resin. 

This resin esteriflcation ratio 98% with tetrahydropyranyl 
ester group which was measured due to the infrared 
absorption spectrum , below-mentioned formula (16 - 1) - 
consisted of repeat unit which isdisplayed with (16-2), mole 
ratio of each repeat unit, (16 - 1) / (16 - 2) with = 2/98,Mw 
25,000, glass transition temperature was random copolymer 
of 95 degC. 

This resin is done, resin (AIII-7 ) with. 
[0107] 

[Chemical Formula 36] 
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(16-1) 



(16-2) 



[0108] 

$mM9 



(1)3 

a*ft3ttTT*» 8 CD(l)X'fflz 5-t-?MP 

i/*;U7K-=JUf*>?P[ 2.2.1] ^^K2-X^ 60 

[4.4.0.1 2 - 5 .l 7,10 ]K7 i *-3-X>20«gSi!, 1-^* 
■b>(5H i *Ii»*l)i2 MSB* h;ux> 160 fi 
ftSi$£tt&<?K 80 deg C IzteliftLfco 

OAt7)h/UX>;g •$(•!]* 0.123 *;i//Uyh/l/)15 

aftSfli: wci 6 <Dh;bx>jg^(jig 0.025 ^u/ 
•J^h;U)9.3 MfiSP^ilDX., 80 deg C T* 3 B9Mflt 

ttfr&ft*?:/* A*M*{*(i|Jl* 50 M%)<7) 



B(A-12)tf*. 



[0109] 
[ft 37] 




[0108] 

synthesis example 9 
(1) polymerization 

In separable flask which is used with (2) of synthesis example 
1, under nitrogen stream,5 -t-butoxycarbonyl bicyclo where it 
acquires with (1) of synthesis example 8 [ 2.2 . 1] hepto -2- en 
60 parts by weight and 8-t-butoxycarbonyl tetra cyclo 
[ 4.4.0. 1 <sup>2,5 . 1 7 ' 10 ] dodeca-3- en 20 parts by weights 
1- hexene (molecular weight regulator ) you inserted 12 parts 
by weight, toluene 1 60 parts by weight , heated to 80 deg C. 

Next, 3 hours agitating with 80 deg C toluene solution of 
triethyl aluminum (concentration 0.1 23 mole/liter ) 15 parts 
by weight and toluene solution of WC1 6 (concentration 0.025 
mole/liter ) including 9.3 parts by weight as metathesis 
catalyst,polymerizing, it acquired solution of random 
copolymer (yield 50 weight% ) which consists of repeat unit 
which is displayed with below-mentioned each formula. 

This resin is done, resin (A-l 2 ) with. 

[0109] 

[Chemical Formula 37] 



0C(CH 3 ) 3 



[0110] 



[0110] 

(2) hydrogenated 
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«8B(A-i2)* . 1 (D(3)tmmzLx. & 
MzMmmLtz&mmumtf 100%-efey, t 
34,000 (D^VA&mswzmtzo 

zommz. mii(Aiv-3) <fr^ 0 

[0111] 
lit 38] 




synthesis example 1 (3) with resin (A-12 ), to similar, doing 
hydrogen addition and the purifying process , hydrogen 
addition ratio which it measured due to nmr spectrum 100%, 
itconsisted of repeat unit which is displayed with 
below-mentioned eachformula, Mw acquired random 
copolymer of 34,000. 

This resin is done, resin (AIV-3 ) with. 

[0111] 

[Chemical Formula 38] 



[0112] 
(3)iD7jC^S 

7^7.=i[c v ^}ii(Aiv.3) ioo amsp^peu 

>yg=i— ;i^Eyx^ux— r;u 200 MSPfc 

ckt; 20 ma%9M 10 M«»ttt&** mmn 
Bft*aarF-e, 8 RiBiip*»»sff ofc 0 

*L^-e,fi(S»a*)ft*PLfca>%.7K 200 a* 

»fc*tfBlfcx^;u 200 SiStJtaAr, tttll 

7K 200 MfiSBIcr 3 E*2fcLfc©%* 

*s<d n-^*-y->* taTLr, wiB^safi 



&,»iB(A.i3)t-r*o 



[0113] 
lit 39] 



[0112] 

(3) hydrolysis 

In flask, resin (AJV-3 ) 1 00 parts by weighty propylene 
glycol monoethyl ether 200 parts by weight and 20 weight% 
sulfuric acid 1 0 parts by weight were inserted, under reflux in 
nitrogen atmosphere, 8 -hour hydrolysis were done. 

Next, after cooling reaction solution, extraction operation was 
done including water200 parts by weight and ethylacetate 200 
parts by weight. 

After that, thrice water wash after doing, dripping in n- 
hexane of large scale with water 200 parts by weight , 
re-doubt doing resin, it dried resin which clotting is done, 
under vacuum. 

It was a random copolymer which consists of repeat unit 
where as for this resin,hydrolysis reaction is advancing result 
which was measured due to infrared absorption spectrum ,to 
quantitative, is displayed with below-mentioned each formula. 

This resin is done, resin (A- 13 ) with. 

[0113] 

[Chemical Formula 39] 
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[0114] 

(4)««aa>*A 

^x=3(z.«tj3i(A-i3)ioo assikifcigxh^ 

tKP?7>200M^ vtKnt^lOOXM 
HWtta#, gfftHHSi* 30 deg C T\ 48 

*l vp, 200 M*SPt^®7K 400 S 

C©*«Ji*3RIII*T?*»Lfca>*, xh^tK 

<b^6* Tiea(i7-iHi7-4)-e** 

J±A<, ( 1 7 - 1 )/( 1 7-2)/( 1 7-3 )/( 1 7-4)= 1 /2/8 1/16 X*$> 
Mw# 32,000 (7)^>^AftM^f*T*&^fc 0 

[0115] 
lit 40] 



[0114] 

Introduction of (4) protecting group 

In flask, resin (A-l 3 ) you inserted 1 00 parts by weight, dry 
tetrahydrofuran 200 parts by weight, dihydropyran 100 parts 
by weight and p-toluenesulfonic acid pyridinium salt 2 parts 
by weight , with30 deg C in nitrogen atmosphere, 48 -hour 
agitated. 

Next, it added ethylacetate 200 parts by weight and distilled 
water 400 parts by weight, after agitating, standing doing, it 
separated organic layer. 

After washing this organic layer with several times water, 
dihydropyran of tetrahydrofuran and excess was removed, it 
dried under vacuum, acquired the purified resin. 

This resin esterification ratio 97% with tetrahydropyranyl 
ester group which was measured due to the infrared 
absorption spectrum , below-mentioned formula (17 - 1) - 
consisted of repeat unit which isdisplayed with (17-4), mole 
ratio of each repeat unit, (17 - 1) / (17 - 2) / (17 - 3) / (17 - 4) 
with= 1/2/81/16, Mw was random copolymer of 32,000. 

This resin is done, resin (AIII-8 ) with. 

[0115] 

[Chemical Formula 40] 
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(17-1) 



(17-2) 




(17-3) 



(17-4) 



[0116] 



stftm io 



1 (D(2)T'fflL^-fe^7^U^^.3fZ % 
IitiijjSTT% £l$.M 8 <D(l)-e|#fc 5-t-?r-* 



*>*;U»K— ^tf*>^a[ 2.2.1] ^h-2-X> 34.3 
[ 4.4.0.1 2,5 .l 7 ' 10 ]Kx*-3-X> 45.7 MmoU, 1--^ 

*-ky(#*mmmm)22 mm®. hh> 160 

M»Stt&*» 80 deg C icanf&Lfco 
^A(DhJUX>j#^(-gg 0.575 ^EJU/'J-vHU^ 

»»SB«t wci 6 a>Mux>;§5$o-gj£ 0.025 ^u/ 

'J 1.4 mt^Ztiaz.. 80 deg C 1? 3 $|H 



jg(A-i4)i-r^= 



[0117] 
[ft 41] 



[0116] 

synthesis example 10 
(1) polymerization 

In separable flask which is used with (2) of synthesis example 
1, under nitrogen stream,5 -t-butoxycarbonyl bicyclo where it 
acquires with (1) of synthesis example 8 [ 2.2 . 1] hepto -2- en 
34. 3 parts by weight and 8-t-butoxycarbonyl tetra cyclo 
[ 4.4.0.1 <sup>2,5 .l 7,10 ] dodeca-3- en 45.7 parts by weight, 
1- hexene (molecular weight regulator ) you inserted 22 parts 
by weights toluene 160 parts by weight , heated to 80 deg C. 

Next, 3 hours agitating with 80 deg C toluene solution of 
triethyl aluminum (concentration 0.575 mole/liter ) 4 parts by 
weight and toluene solution of WC1« (concentration 0.025 
mole/liter ) including 1 1 .4 parts by weight as metathesis 
catalyst,polymerizing, it acquired solution of random 
copolymer (yield 65 weight% ) which consists of repeat unit 
which is displayed with below-mentioned each formula. 

This resin is done, resin (A- 14 ) with. 

[0117] 

[Chemical Formula 41] 
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[0118] 

*»(A-i4)t . stum i <D(3)mm\zLx. # 

28,000 <D^>^A*a^t*^ *#fc 0 



|(AIV4) ir-T^c 



[0119] 
[<b 42] 




[0118] 

(2) hydrogenated 

synthesis example 1 (3) with resin (A- 14 ), to similar, doing 
hydrogen addition and the purifying process , hydrogen 
addition ratio which it measured due to nmr spectrum 100%, 
itconsisted of repeat unit which is displayed with 
below-mentioned eachformula, Mw acquired random 
copolymer of 28,000. 

This resin is done, resin (AIV-4 ) with. 

[0119] 

[Chemical Formula 42] 



0C(CH 3 ) 3 



[0120] 

7vx=iic^jg(Aiv-4) ioo asgfl.^atfu 
>yija-7U^yx^;ux— f)i 200 SMSPfc 

^U2omm°mm ioM§P£tt&*K mmm 

&l^X\&&m&%ft®Ltz<D*>s& 200 11 

^^umm^j^ 200 aftsp^jp^T, mm 



[0120] 

(3) hydrolysis 

In flask, resin (AIV-4 ) 100 parts by weighty propylene 
glycol monoethyl ether 200 parts by weight and 20 weight% 
sulfuric acid 10 parts by weight were inserted, under reflux in 
nitrogen atmosphere, 8 -hour hydrolysis were done. 

Next, after cooling reaction solution, extraction operation was 
done including water200 parts by weight and ethylacetate 200 
parts by weight. 

After that, thrice water wash after doing, dripping in n- 
hexane of large scale with water 200 parts by weight , 
re-doubt doing resin, it dried resin which clotting is done, 
under vacuum. 

It was a random copolymer which consists of repeat unit 
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i(A-15)ti-4 c 



[0121] 
[ft 43] 



where as for this resin,hydrolysis reaction is advancing result 
which was measured due to infrared absorption spectrum ,to 
quantitative, is displayed with below-mentioned each formula. 

This resin is done, resin (A-l 5 ) with. 

[0121] 

[Chemical Formula 43] 




[0122] 

(4)£gS<D#A 

75Xalc.*ffi(A-15)100 I19,ftllfh7 

tKn7^> 200 MSB. vt Kn t°^> 100 M 
^fc < fct/p-h;Ux>x;U/1x>®ri l Jv-OA^2 
M»*tt&#. SXSHA * 30 deg C T\ 48 

Jfcl ve, 200 Si tiBB* 400 ft 

ft¥A< 98%"Cfty.TEi(18-lH18-4)"Ca* 

JfcA<. ( 1 8- 1 )/( 1 8-2)/( 1 8-3 )/( 1 8-4)= 1 / 1 /49Z49 T*fc 
"J s Mw A* 27,000 ©5>^ A*S^-f*-Cfcofco 

cfflttK*. «IB(Ain-9)fc-r*o 

[0123] 
[ft 44] 



[0122] 

Introduction of (4) protecting group 

In flask, resin (A-l 5 ) you inserted 100 parts by weighty dry 
tetrahydrofuran 200 parts by weight, dihydropyran 100 parts 
by weight and p-toluenesulfonic acid pyridinium salt 2 parts 
by weight , with30 deg C in nitrogen atmosphere, 48 -hour 
agitated. 

Next, it added ethylacetate 200 parts by weight and distilled 
water 400 parts by weight, after agitating, standing doing, it 
separated organic layer. 

After washing this organic layer with several times water, 
dihydropyran of tetrahydrofuran and excess was removed, it 
dried under vacuum, acquired the purified resin. 

This resin esterification ratio 98% with tetrahydropyranyl 
ester group which was measured due to the infrared 
absorption spectrum , below-mentioned formula (18 - 1) - 
consisted of repeat unit which isdisplayed with (18-4), mole 
ratio of each repeat unit, (18 - 1) / (18 - 2) / (1 8 - 3) / (18 - 4) 
with= 1/1/49/49, Mw was random copolymer of 27,000. 

This resin is done, resin (AIII-9 ) with. 

[0123] 

[Chemical Formula 44] 
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x c=o / 

v i ' 

OB 



(1 8-1) 




(18-2) 




(1 8-3) 



(18-4) 



[0124] 



i ©(2)-cffli*fc-b/W;u7^xai=, 
mm%%iTx\ attitm 8 ©aye**: s-t-Jb* 

V*;i/^-7Ut*V^n[ 2.2.1] ^h-2-X> 40 

[ 4A0.1 2 ' 5 .l 7 ' 10 ]K-r*-3-x> 20 MSB. 5-^ 
;U-5->h4-v*;U^-;Utv<7n[ 2.2.1] 
-2-x> 20 KM. l-^*ir>(#TSf@S3 
«0)24 KM* h;UX> 160 KM£tt&*. 80 

degCICiDf^Lfco 

'jAohjux^ssacaa 0.123 ^u/«j^nu)15 

SMSPi: WCl 6 <Dh;UX>J#&(;!]£ 0.025 *;U/ 
'J^h;U)9.3 KMSJUX.. 80 deg C T* 3 ftflit 

tt^6ft*5>yA*a^it(Jui* 70 M%)o 

B*,»ffi(A-16)i:-r*o 



[0125] 



[0124] 

synthesis example 1 1 
(1) polymerization 

In separable flask which is used with (2) of synthesis example 
1, under nitrogen stream,5 -t-butoxycarbonyl bicyclo where it 
acquires with (1) of synthesis example 8 [ 2.2 . 1] hepto -2- en 
40 parts by weight and 8-t-butoxycarbonyl tetra cyclo 
[ 4.4.0.1 <sup>2,5 . I 7 ' 10 ] dodeca-3- en 20 parts by weight. 
5-methyl-5-methoxycarbonyl bicyclo [ 2.2 . 1] hepto -2- en 20 
parts by weight. 1 - hexene (molecular weight regulator ) you 
inserted 24 parts by weight, toluene 1 60 parts by weight , 
heated to 80 deg C. 

Next, 3 hours agitating with 80 deg C toluene solution of 
triethyl aluminum (concentration 0.1 23 mole/liter ) 15 parts 
by weight and toluene solution of WCI^ (concentration 0.025 
mole/liter ) including 9.3 parts by weight as metathesis 
catalyst,poIymerizing, it acquired solution of random 
copolymer (yield 70 weight% ) which consists of repeat unit 
which is displayed with below-mentioned each formula. 

This resin is done, resin (A-l 6 ) with. 

[0125] 
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[0126] 

(2)7kJSt}&in 



fl!(A-16)t , 1 0>(3)£H«l::LT:** 

;n=j:yai3eLfc**#ap**<ioo%-efcy, t 

*UJ3g(AIV-5) t-r* 0 



[0127] 
[<b 46] 



1998-4-28 



[Chemical Formula 45] 




oc(ca 3 ) s 



[0126] 



(2) hydrogenated 

synthesis example 1 (3) with resin (A- 16 ), to similar, doing 
hydrogen addition and the purifying process , hydrogen 
addition ratio which it measured due to nmr spectrum 100%, 
itacquired random copolymer which consists of repeat unit 
which is displayed withbelow-mentioned each formula. 

This resin is done, resin (AIV-5 ) with. 

[0127] 

[Chemical Formula 46] 




[0128] 

77*=3lc.$fl|(Aiv-5) loo fiSfflk Jntfi> 
>?u=j-;i^/x*jux-T-ju 200 s-tasfc 
20 mm%mm 10 mmn 

*i^fiiB»**>ftfflLfca>*,* 200 mm 

SfcJ:i;iiif;b 200 aMtetoxT* tttiJ 

*a>a* tk 200 a*a«=T 3 m^utai^ 



[0128] 

(3) hydrolysis 

In flask, resin (AIV-5 ) 100 parts by weighty propylene 
glycol monoethyl ether 200 parts by weight and 20 weight% 
sulfuric acid 10 parts by weight were inserted, under reflux in 
nitrogen atmosphere, 8 -hour hydrolysis were done. 

Next, after cooling reaction solution, extraction operation was 
done including water200 parts by weight and ethylacetate 200 
parts by weight. 

After that, thrice water wash after doing, dripping in n- 
hexane of large scale with water 200 parts by weight , 
re-doubt doing resin, it dried resin which clotting is done, 
under vacuum. 



commit. #n»ifcx*$h;wzj:yaij£Lfc 



As for this resin, hydrolysis reaction- was advancing result 
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TE*(19-lH19-3)-C***tS«igLJ|ltt36^ 

y , & mmL m & <d =e )i tt . 

( 1 9- 1 )/( 1 9-2)/( 1 9-3)=33/52/ 1 5 T'fcy.Mw jb< 
32,000 07>JfA*i6ft-Cfcofe. 

Ca>«H&*.»Ig(AIH-10) i-f^o 

[0129] 

lit 47] 



which wasmeasured due to infrared absorption spectrum , to 
quantitative, below-mentioned formula (19 - 1) -consisted of 
repeat unit which is displayed with (19 - 3), mole ratio ofeach 
repeat unit, (19 - 1) / (19 - 2) / (19 - 3) with = 33/52/15, Mw 
was random copolymer oO2,000. 

This resin is done, resin (AIII-10 ) with. 

[0129] 

[Chemical Formula 47] 




(1 9-1) 



(19-2) 



[0130] 

[! 



1 

SAW l •c»fc*ffi(An-i)<D : fh7tKa^> 

[0131] 

mmm2 



£f&M l -cfffc»ffi(Ain-2)a>xh7tKa^> 

[0132] 



BHS&MtL, t-KxvJU>;u*?£>£g$l&» 
SfJ<tLT.«^L,t.^UWJU-K/^;U 
**£Ub-h/**$y;ulM&J*tttf 40/50/10 
T% Mw ifi 25,000 <D*fi£{*£*#fco 



[0130] 

[Working Example(s)] 
Working Example 1 

radiation transmittance and etching velocity were measured 
concerning resin coating which wasformed from 
tetrahydrofuran solution of resin (AII-1 ) which is acquired 
with the synthesis example 1. 

measurement result, is shown in Table 1. 

[0131] 

Working Example 2 

radiation transmittance and etching velocity were measured 
concerning resin coating which wasformed from 
tetrahydrofuran solution of resin (AIII-2 ) which is acquired 
with the synthesis example 1 . 

measurement result, is shown in Table 1. 

[0132] 

Working Example 3 

t-butyl methacrylate* methyl methacrylate and methacrylic 
acid, azoisobutyronitrile was designated as polymerization 
initiator, werepolymerized with t-dodecyl mercaptan as chain 
transfer agent, t-butyl methacrylate/methyl 
methacrylate/methacrylic acid composition ratio was 
40/50/10, the Mw acquired copolymer of 25,000. 
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#i^T\ »B(Ani-2)50 IMHSlttSft] 

JW(Ci)50 »4gPfc«fei;h , J7i-;u7.;u^^ 

Ah'j7u-KK«*ffl(Bi))5 mm®* „ 2-^7 

80:20(Mifc)£#»Wl::»*LT. 

*J**»*(flf)^6»J«LfcU??xH(tlilco 
SLfc. 

as**** a i i=«-r. 

[0133] 

ifcSflJi 

UMiJ 3 TM9fciinS!!ttSAifl(Ci)« 2-th*P 
*v?Pfc°*>gx*;i,|c^$Lf=&fcfrbfl& 

mum*** a i 

[0134] 
J±S«fl2 

Mw # 5,000 05-5? )\>Ji$rjv'jWSa 100 S 
2,3,4,4' -xh ; 7tKa^i/'<>y7x/> 
0 l,2-*/>i>7i?K-5-XJU/1C/&i;*f-;KK 
&±SlJ(B2))25 MSP^-tKP+i^Ptf* 

fc. 



D£ttJII£. S l iZTjito 
[0135] 



1998-4-28 

This copolymer is done, acid rupture property additive (C 1 ) 
with. 

Next, resin (AIII-2 ) 50 parts by weight, acid rupture 
property additive (CI ) 50 parts by weight and triphenyl 
sulfonium triflate (acid generator (Bl )) 2 -heptanone 
andmelting 5 parts by weight, 80: in 20 (weight ratio ) mixed 
solvent of ethyl 2-hydroxypropanoate, it manufactured the 
composition solution. 

This solution is done, composition solution (;al) with. 

radiation transmittance and etching velocity were measured 
concerning resist coating which was formed from composition 
solution (;al). 

measurement result, is shown in Table 1 . 
[0133] 

Comparative Example 1 

etching velocity was measured concerning resin coating 
which was formed from the solution which melts acid rupture 
property additive (CI ) which is acquired with Working 
Example 3 in the ethyl 2-hydroxypropanoate. 

measurement result, is shown in Table 1 . 

[0134] 

Comparative Example 2 

Mw melting cresol novolak resin 100 parts by weight of 5,000 
and 1 and 2 -quinone diazide-5 -sulfonic acid ester (acid 
generator (B2 )) 25 parts by weight o£2, 3, 4 and 4 
&apos;-tetrahydroxy benzophenone, in ethyl 
2-hydroxypropanoate, composition solution was 
manufactured. 

This solution is done, composition solution (;be 1 ) with. 

radiation transmittance was measured concerning resist 
coating which was formed from the composition solution (;be 
1). 

measurement result, is shown in Table 1 . 

[0135] 

[Table 1] 
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[0136] 



**>^ae*^ifci?ju 2o g -ea?6iz*iiLr» 

±lc^fiU flJK 300 deg C -C<-$SfToT. 
SUV 0.1 urn OtKMLfe, 



*«*L» *SfraT, MW 0.6 /i m WUi? 

i=, 7K'J7^'j;ma)*»*S»*Lr, ±JUR 

<%^T\ Ghtltc 3 lgR[=, KrF 

if— Xt-:// 3>§! NSR-2005 EX8A, 

Matt o.sojtffl^rB^Lfc©*,**!!^ 

U tt«LfciC%» *« 0.3 //m 0#5?l!7-f 
[0137] 

5-11 



2-7 r^#tr^il(AIII-4), (AH-2) . 
(AIM) , (AIII-5). (AIII-6)£/cl*(All-b) 

S 0.2 A<m (D»^>^;U^-T*5iMLT. % 
2.38 M%T-h7*y;u7>^— ^At:Kn*i> 



[0136] 

Working Example 4 

composition solution which is acquired with Comparative 
Example 2 (;be 1) furthermore diluting 10 g with ethyl 
2-hydroxypropanoate 20g, after manufacturing composition 
solution (;be 2), coating fabric it did on silicon substrate, bake 
was done with temperature 300 deg C, the coating of film 
thickness 0. 1 ;mu m was formed. 

On this coating, coating fabric doing composition solution 
(;al) which is acquiredwith Working Example 3, doing bake , 
after forming resist coating of the film thickness 0.6 ;mu m, 
on this resist coating, coating fabric doing aqueous solution of 
polyacrylic acid, it formed top layer membrane. 

After exposing to 3 layers coating which next, are acquired, 
making use of the KrF excimer laser stepper (Nikon 
Corporation (DN 69-055-0868 ) make NSR-2005 EX8A, 
numerical aperture 0.50 ), postexposure bake was done. 

After that, you developed making use of 2.38 weight% 
tetramethyl ammonium hydroxide aqueous solution, washed 
with the pure water, when it dries, positive type 
line-and-space pattern of linewidth 0.3 ;mu m, acquired 
withsatisfactory rectangle. 

[0137] 

Working Example 5-11 

acid generator which description below is done (B ), mixing 
with Louis base additive and solvent resin which is acquired 
with synthesis example 2-7 (AIII-4 ), (AII-2 ), 
(AIM ),(Ain-5 ), (Am-6 ) or making use of (Al 1- b ), after 
making homogeneous solution, filtering with membrane filter 
of hole diameter 0.2 ;mu m, it manufactured composition 
solution (However, section is weight basis. ) which itshows in 
Table 2. 

Concerning each composition solution which it acquires, 
development condition with 2.38 weight% tetramethyl 



Page 72 Paterra Instant MT Machine Translation 



JP1998111569A 



1998-4-28 



K***-e i »nna«(S«*fKi))*fci4 

0.238 IHif^f^T^-^AtKa*^ 
K***"e l »fBa«(a«ftft(ii))i:LT,7K 

fffiBieftS, a 3 IzfUt* 
tt££*!l(B) 

B3:v^P^4tV^>^;K2-^Vv^P^v 

BSih'J^JU^P^^JUThii^eS/^PI 2.2.1] 
A k ^K5-i>-2,3-S/*^jK*5/-fSK 

D1:HJ n-^;U7=> 
D2:2-tKP*vt°U^> 

El:2-tKP+V^Pt°^">^X^U 

E2:St® n-^;U 

E3:2-^^y> 

[0138] 

ME 2] 

m 2 



ammonium hydroxide aqueous solution 1 minute 
development (development condition (i )) or after forming 
positive resist pattern 1 minute development (development 
condition (ii ))as, you appraised variously with 0.238 
weight% tetramethyl ammonium hydroxide aqueous solution. 

evaluation result, is shown in Table 3. 

acid generator (B ) 

B3: cyclohexyl methyl (2 -oxo cyclohexyl ) sulfonium triflate 

B4: 4- hydroxy naphthyl dimethyl sulfonium triflate 

B5: trifluoromethane sulfonyl bicyclo [ 2.2 . 1] hepto-5-en-2, 
3- dicarboxyimide 

Louis base additive 

Dl: trin- butylamine 

D2: 2- hydroxypyridine 

solvent 

El: ethyl 2-hydroxypropanoate 

E2: n-butyl acetate 

E3: 2- heptanone 

[0138] 

[Table 2] 
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[0139] 



[0139] 
[Table 3] 
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[0140] 

n&m 12-17 



£$011 8-11 T*#fc^8l(Am-7). (A-ll), 
(A-13), (Am-8). (Am-9) % (Ani-10) ffif 

ELfcll*±i1l(B4). ;u-rxffi*anuW(Di)fc 

ftg 0.2 jum <D^>^ r; 7>^;U^--e?)iiLT, 

a 4 ic*rttia*»*(fflL, suiiaas^i? 

ArF I**>7b— tf-»*a«(b>X|!lP* 

0.55)£JHl*fcia*r-l*,*i6« 4 fcHttdLT, 

fflitffofco 

H 5 lz*+, 

£fc» 12 T'f#b*i*:UvXM$->£ 

*vh^l/-h±T» 90 deg C fzSllKiLT, /<$— 

[0141] 
C*4] 



[0140] 

Working Example 12—17 

Before acid generator which was inscribed (B4 ), Louis base 
additive (Dl ) and solvent (E3 )with mixing resin which is 
acquired with synthesis example 8~1 1 (AIII-7 ), (A-l 1 ), 
(A-13 ), (Affl-8 ),(Ain-9 ), making use of (AHI-10 ), after 
making homogeneous solution, filtering with the membrane 
filter of hole diameter 0.2 ;mu m, it manufactured 
composition solution (However, section is weight basis. ) 
which itshows in Table 4. 

Nikon Corporation (DN 69-055-0868 ) make other than using 
ArFexcimer laser exposure device (lens numerical aperture 
0.55 ), after forming positive resist pattern to similar to 
Working Example 4, you appraised variously concerningeach 
composition solution which it acquires. 

evaluation result, is shown in Table 5. 

In addition, heating resist pattern which is acquired with 
Working Example 12 to 90 deg C on hot plate, when you 
observe extent of deformation of the pattern, there was not 
deformation completely, also heat resistance wassuperior. 

[0141] 

[Table 4] 
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[0142] [0142] 
[S 5] [Table 5] 
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[0143] [0143] 

ZZVs *3£BB<©iJ S Ll^Hif!i<Dfl2Slffi1i£ S Here, collecting embodiment embodiment where this 
£#>T*5"?"£* JilT<Z) tfcy "Cfe<5 0 invention is desirable, when itshows, as follows is. 



ci]±«ic-«a(i)*fc(±"*a(2)-e***i 

*JB«*#»**««fi(A)*JJ:t;il3B±JW 



»iB(A)fe<fctfa**jw(B)*^*-r«8ait 
C3]TE-«a(3-i)tfas*L*iKgL*tt** 

«ttM«ttttrilBIBjC1fe. 



resin which possesses alicyciic skeleton which in [1] main 
chain is displayedwith General Formula (1) or General 
Formula (2) (A ) and radiation-sensitive resin composition 0 
which contains acid generator (B ) 

resin which contains repeat unit which is displayed with [2] 
general formula (3) (A ) and radiation-sensitive resin 
composition 0 which contains acid generator (B ) 

resin which contains repeat unit which is displayed with 
[3]below-mentioned General Formula (3 - 1) (A ) and 
radiation-sensitive resin composition which contains acid 
generator (B ) 
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[0144] 
lit 48] 




(3-1) 



[0144] 

[Chemical Formula 48] 



[0145] 

[-Itt5t(3-l)fzj3ivc. n 14 0 *fcl± 1 T?*y , 

r 9 itmmm i-io <d i mo&ut&mm* mm® 

1-10 co i ffi©/\Dy>ftift<b**at,-Th5t 

;u*(fiU7;u*;uatoft*tti* 1-4 -eft 
C4]-fta(3)-e»**i*iiiSLJ|ittt-«a(4) 

C5)WE-«a(3-l)-e**tL**iEL*ffii:T 

E-»a(4.i)-ea**i4*iSLmttts$=&"r 

*«HB(A)fccfetfil**«(B)S^*-r4«tt 
MttttWJIBIlJttfe. 

[0146] 
[ft 49] 



... (4-1) 




[0145] 

{In General Formula (3 - 1), as for n with 0 or 1 , as for R 9 the 
halogenated hydrocarbon group „ tetrahydrofuranyl group* 
tetrahydropyranyl group* carbo butoxy methyl group * 
carbo butoxy ethyl group* carbo butoxy propyl group or 
trialkyl silyl group (However, carbon number of alkyl group 
is 1 - 4. ) of univalent of hydrocarbon group* carbon number 
1-10 of univalent of the carbon number 1-10 is shown. } 

resin which contains repeat unit which is displayed with [4] 
general formula (3) and repeat unit which is displayed with 
general formula (4) (A ) and the radiation- sensitive resin 
composition which contains acid generator (B ) 

resin which contains repeat unit which is displayed with 
[5]aforementioned General Formula (3-1) and repeat unit 
which is displayed with thebelow-mentioned General Formula 
(4 - 1) (A ) and radiation-sensitive resin cpmposition 0 which 
contains acid generator (B ) 

[0146] 

[Chemical Formula 49] 



[0147] 

C-fca(4-l)[C*Sl*T. ml* OSfcli 1 T*&<5 0 ] 

C6]-«a(5)-C***l*«®L*tti:«*a(6) 
T?a$*l*IISL#ttt*$^*»flB(A)33J: 



[0147] 

{In General Formula (4 - 1), m is 0 or 1. } 

resin which contains repeat unit which is displayed with [6] 
general formula (5) and repeat unit which is displayed with 
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C7]TE-«a(5-l)lf**tL**iBLi|lfitT 
E-*S(6-l)-ea*4i4*iRLJ|lttt**lrr 
*«HB(A)feJ:t;»*^#J(B)***-r*«tt 



[0148] 
[ft 50] 




(5-1) 



general formula (6) (A ) and the radiation- sensitive resin 
composition 0 which contains acid generator (B ) 

resin which contains repeat unit which is displayed with 
[7]below-mentioned General Formula (5-1) and repeat unit 
which is displayed with thebelow-mentioned General Formula 
(6 - 1) (A ) and radiation-sensitive resin composition which 
contains acid generator (B ) 

[0148] 

[Chemical Formula 50] 



[0149] 
lit 51] 




(6-1) 



[0149] 

[Chemical Formula 51] 



[0150] 

c-»a(5.l)a3J:l;-tt5^(6.l)lzfcl^T. r 10 
as««; r 11 tt-t+i^tiaarcflasa i~io © 1 
mmmt^mm. mm$n i~io © 1 mo>'\n# 

©0£*i8ii i~4 -eft*. ] 
C8)i«i=iHE-«a(i)tf***iiB3iat* 

x5>?<djb»i»s iv ft. v ft. vi ft. vii ft 
as <fctf vni ft©*M©*36^aii*i4'>ft<t 



[0150] 

{General Formula (5-1) and in General Formula (6-1), R 10 
and R n show the halogenated hydrocarbon group, 
tetrahydrofuranyl groups tetrahydropyranyl group, carbo 
butoxy methyl group, carbo butoxy ethyl group . carbo 
butoxy propyl group or trialkyl silyl group (However, carbon 
number of alkyl group is 1 - 4. ) of univalent of hydrocarbon 
group, carbon number 1—10 of univalent of the carbon 
number 1-10 in respective independence. } 

When in [8] main chain it is displayed with aforementioned 
General Formula (l)and resin which possesses alicyclic 
skeleton (A ) and it contains acid generator (B ), at same time 
producing said resin catalyst which is used,being something 
which includes at least 1 kind which is chosen from 
theDeming Periodic Table Group IV. Group V. Group 
VI. Group VII and group of metal of Group VIII, 
radiation-sensitive resin composition 0 where content of 
residual metal in said resin is 300 ppb or less 
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When in [9] main chain it is displayed with aforementioned 
General Formula (l)and resin which possesses alicyciic 
skeleton (A ) and it contains acid generator (B ), at same time 
producing said resin catalyst which is used,being something 
which includes halogen of at least 1 kind which is chosenfrom 
group of fluorine s chlorine and bromine, radiation-sensitive 
resin composition 0 where content of remains halogen in said 
resin is 3 ppm or less 

[0151] 

[Effects of the Invention] 

radiation-sensitive resin composition of this invention, 
transparency and dry etching resistance for especially 
radiation as chemically amplifying resist, are superior, 
furthermore it is something whichcan form resist pattern 
which is superior even in substrate adhesiveness * 
sensitivity* resolution x developing behavior etc, you 
canuse for quite ideal in manufacturing of semiconductor 
devices which is expected that in futurefurthermore narrowing 
advances. 
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